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&ese»ptte«: 

[0001 j tri Older 'or t' cetis to respond to foreign proteins, two signals; must be pmvided Py artisan- presenting celts 
o^PCm > msti f x T lymph' t>N»s 3km V an^uA it F "118. ■ J L>, rue" 1 "-n>- _0i: 1 > Msidte- R ! f c j 
{1990; 3. Immune; 144.3701-3703) The first signs! which confers specificity to the inwis response, is transduced 
via the 7 ceii iaceptor (ICR} following recognition of foreign antigenic peptide presented in the content of She major 
histocompatibility complex iMHCi The st-cond Signal, termed tosticmjlaiion. induces T cetis to prohteote and become 
functional fLenschow el ai. 0996) Anno. Rev Immunol. 14.233) Go<;t:rnulatioo <s neither anlicjen-spsjcifrc, nor MHO 
fesrnotea and is thought to be provided by one or more distinct ceii surface molecules expressed Dy APCs (Jenkins, U 
K eiat 0988)3 Immunol HO 3324-3330, t ?nsiey. P S 8t at [1991)3 Exp. ivied. 173 721-730. Gfmmi. G D ei ai. 
.1t*tn Po< NoiAcx USA Wang J vV H ai .0 l ^»J C'r Wes 9T- 229 C S? u i< v , 1 >t 

it .^"i 1 Exp Mei r~J7% ^i>2 Rt, >er H < ( ai ( >)2}Pf * I /no Si. U3k SM 37 * 2.75 van Ce.es ,vr ~ 
A et si. i. 1990} J. Immunol. 144-4579-4586; LaSate. J. M. eta!. (1991 j-J. Immunol. 147:774-80; Dustm, M, t. etai. (1989) 
j &yji Med. 189 503: Armstags R J et {199?} Nature 357 80 32: Liu. Y et at. {1992) j. tap Med 175 437 445) 
£0002] The CD30 <B~- 1 ) and CDS6 (B7-2) protems, expressed on APCs, are critical eosf'muiatory molecules (Freeman 
ei ai 0991 i J. Exp. Med, 174:625: Freeman es ai. t I3S9) J. immunoi. 143.2714: .Azuma et a!. n393> Nature 366:76, 
t-'reeman ei ai (1993) Science 262:909'; £7-2 appears to way a predominant rote during primary rmmune response?., 
white 87- 1 . which is upregulated later in iris* course of an immuris response, may be important in prolonging r>t irnary T 
i;e!i responses or costimuiating secondary T ceii responses fBiuostone (1935) immunity 2 555) 
[0003] One firjanrj to wnsch B7-1 and B7-2 hind. CD28 ;s constikitiveiy express&rj on resting T ceils and tnc.reas.es. in 
expression after anh yation. After signaling through the T call receptor ligation of C02Sandtra!-i«duofion oi .a osbmufatory 
signal induces T f.elis to proliferate ^nd secrete tL-2 ( Linslsy, P. S et ai (1381) J, Exp Wed 173:721-730 Qimnif. C 
D, er ai, 0991} Proc t\gti. Acad Sci. USA 88-6575-8579; June C. H et al, (1990s Immunoi Today 1 1:21 1-6: Harding, 
f-' A et cii 0932] Maiure 358 807-B09, 1 A second iiganc, termed CTUVi {CD152; .? homoldgous to QD2B but :s not 
ascptessea on restinr.3 T ,;eils and appears following T ce\ activation • Brunei. J P-" et ai {1987} Nature t28 267-270; 
CTLA4 appears to bs critXa! in negative regulation of T celi responses (Water-house et ai. 0395) Science 270:985; 
Blockade of C TlA4 has been found to remove inhibitory -i.gnais., while aggregation of tyfLA-4 has been found to provide 
inhihftor\ signals itist dowovegijtate T ceii r;3«ponses (At)ison snd Krumme! (1 935) Scenes 270-332). The S7 mol;K:tj!es 
hasre a hight-r affinity for CTLA4 than for CD28 {Lmsiey, P. S. et ai 0931} J. Exp Med. 174 56 > -569? and B7- 1 and 
87-2 have been fcund to bind to distinct regions of the CTLA4 moiecuie and have different Kinetics of binding to CTLA4 
(Lsnsiey etai. (1994} immunity 1.793). 

[00B4] I n ■ he past, reports of the existence of addition":' members of the B 7 costimulatory famiiv have been controversial 
Tns antibcciy B3-1, appeared to recognise a su&set of celis gtester than either B 7- 1 or B?~2 positive cells, argufng tor 
the existence c;t another 67-?3rnify member. B7-3. The identity of B7-3 hacs been tn part thought io be aiiswereel by 
expression cloning of T-ceii receptor irivanant chain a&mq the BB-1 aniiteody. Although invanani t;ham is, noi telat;id to 
thy 8? family, thi* tTioieuuitf iacsliiated a !i>\v degtee of to'slirnuititiyn when assessed oy T eel! proliferation assays 
WO00>46240disciosestvvo polypeptides c* a T-ceii costi'muiation pathway. The poivpeptides tepr&senta ligand-recwptor 
pair in a unique costi-nuSsiory pathway which -appears to Ue distinct from the pathway consisting of CO'iS, GT'LA-4, B7. 1 , 
and B7.2. Nucicic acid, polypeptide, vector rgcomomanl coils, antibody, method for the preparation thereof and their 
use according to trie invention are not disclosed rior suggested by WO 00»-46240 

[00G5J Very recently, a novel surface receptor rermed 1COS was described wbtcb bad sequence identity vnith CD28 
my*) aoij CTLA4 {17%} {Hutioff et at (1999) Nature 397:2*53, WO 98/38216). Unlike CD2b, iCOS wss shown to be 
unregulated on sfimufated T cells and caused the secretior! of a pan^i of cykfkin»s. distinct from those med'Siteo by CD28 
tostimrjtatiop (Hutloff et ai. ( 199S\ Nature 39? 263). EMBt. ABO 14553 dij-doses Homo sapiens. mRNA for K\A.A0653 
protein witti riotno;fig\ io a Ct)8U-tfks protefii precttrsoi Nur=it-ir: acid, poiypspticie. vector renorrtbir-snt colls, 3n'sb;xiy 
method tor i'r-s preparatioii thereof and ttieruse according to the invention are riot disclosed nor suggested by EM8L 
AB0 14 553, 

|GQ08j The importance ot tne B7:CD28:CTL<V4 co&timu atory pathway has been oemortstfated rrj w/ro and in severai 
i)f wi-o mridei systems Biockade of this costiiiiijiatory pathway results-, in -h?> ds^veiopmr-snt ot antigen specif:;- tole>-3ntie 
tn mucin* .and human systems (Harding. F. A, et ai. 1 1992) Nature 336:007-809, Lensenovv. Q J et at. {1992; Science 

7 U > (! , h , j A , t 3 | (1QI, ^ p 0t N }J A , (d £c| U OA *9 1 I 1( J 1 J 10ft i.-.,v5,vil 0 L> ot Cl i ^ O. ^J J« 

Ac.au Sc, USA 93 6S3fi-65--'0 R.x.ss-iotis, V <H ai (1'->9))J Exp Mc« 178 1753-1 Oonv»t\eiy ^xn'^^on of B7 
bv 87 negative murine tumor ceils induces T-ceii mediated specific immunity accompanied Dy tumor rejection find long 
lasting protection to tumor challenge (Cnen ; L etai. 0392' Cei^l 1 033- 1 102: Townsend. S. £ snd Allison, J P 0993) 
Science 259 388-370, Bnskar. S. ei ai. (1993) Proc N«ati Acad Sci USA 90 5837-5890.}. Thereroie, inampulat.ou of 
the cosrimi ilatory pathways offers grear potenf'si to s.timut3te or suppress immune responses m humaris-. 
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(0007] Thi pie\t'i'ivei ti< t t\t j<.>\i .it* c^I ",■> >t m'hc-i'iw vety oi foyo jtkU <. -=i omen cu' >s ondpoh pr oticic s 
encoded by such nucleic add nioiecuief?, referred to herein as GL50 molecules. Preferred GL5Q molecules include 
antigens on the surface of professional antigen presenting eel's <;*■ g.. 8 lymphocytes;, monocytes, dentintic: ceils. Lang- 
erhan cells) and other antigen presenting cells : s.g.. kerolmneytes, endothelial cells, astrocytes fibroblasts, oligodendro- 
cytes'*. *A'h(ch co-stimulate T ceil pro: iteration, bind to cost insula tony receptors lirjands c-n T ceils (e.cj., CD28, CTLA4 
snti/or ICGS) an^or sns bound by antibodies which recognize Br" family members, e.g.: antt-GLSG antibodies. 
[0Q68] Tht- G' E 0 1 en -(.id a" por> ot- p + id*- 1 n< ie<. 1 so' Ipjv^nt i\( , 1 'Hbfi, ^ n n o iuhli 10 hit 
immune response. Accordingly, in on* asoeet. tins iovemion provides isolated nucleic; acid molecules encoding GL50 
polypeptides, as we!! as nucleic add figments suitable as primers or hybridization probes for the detection of Gl50- 
encodmg nucleic acids 

[0609] in one embodiment, a GL30 nucleic acid moiecola of the Invention is a! legist 95%. 98% or more identical lo a 
nucleotide sequence (e.g.. to the entire length of the nucleotide sequence} including SEQ ID NO:5 or a complement 
thereof. 

[0010] in 3 preferred embodiment, the isolated nucleic; acid molecule includes the nucleotide sequence shown SEO 
iD NO:1. 3, or 5. or a complement thereof. In another preferred embodiment, an isolates nucleic acid molecule of the 
invention encodes the ammo acid sequence of a GL5Q polypeptide. 

{0011 ] Another embodiment of the invention features, nucleic acid moiecuies. preferably the GL50 nucietc aod mole- 
cules which specifically detect the GL50 nucleic sold molecules reisrtive to nueieic acid molecules ericcc'tog non-GLSO 
polypeptides For example, in one embodiment, such a nucleic acid molecuie 's at least 20 30, AO. 50, 1Q0. 150, 200. 
250. 300, ,"<50 400, 450. ! >0Q. 560, 600 fc r >0. 700, /'SO. or 800 nucleotides in l*ny»h arid hyb-idtzes onde> stuogent 
conditions to a nucleicacid molecule comprising the nucleotide sequence shown in SEQ ID NO; 1 . 3. or 5 . or a complement 
thereof; 

[0012] in other preferred embodiments. nucie'C acid molecules of the invention encode naturally occurring alleiio 
varianis. of a human QLbQ polypeptide, wherein the nuclei aati molecules hybridize to the complement of a nucleic 
acrd molecule which includes SEQ iD NO 3 i.mder stringent conditions. 

[0013] Another embodiment of the invention provides, an isolated nucleic acid molecule which is an'isense to a G150 
nucleic acid molecule, ;? g . the coding strand of a GL50 nucleic acid molecule. 

[0014] Another aspect o? the Invar short provides a vector comprising a Gt.SO oueieie acid molecule, in certain embod- 
iments, the vector isa recombinant expression vector. In another embodiment, the invention provides a host cell containing 
a vector of the invention. Tne invention also provides a method for producing a polypeptide, preferably a GL50 polypeptide, 
by c.oltorinci in a suitable medium, a host ceil s-.g.. a mammalian hosit ceil sucti as a non-numan mairtmaban cell, of the 
invention containing a recombinant expression vector, suet) that the polypeptide is produced 
J001S] Another aspect of this invention features isolated or recombinant GlSG polypeptides end oratems. 
[0016] in one embodiment, the is-oiated polypeptide is a human GLSO polypeptide. 
[0017] in yet another embodiment, the isolated GL50 polypeptide is. 3 soluble GLoO pcsiypsptide, 
{0018] In a (urttwr emtxjdiment. Vie isolated GL50 polypeptide is; expressed on tne surface of a yell, u.g.. has a 
transmembrane domain. 

{001§^ to a fur ther embodiment, The isolated GL50 polypeptide piays. a role <n sostimoisTinp; 'he cytokine seorfsliori 
and/or proliferation of activated T cells, in anothc embed iment. tht>- isolated GL50 polypeptide is. encodeci by a nudeic 
acid molecule having a nucleotide sequence which hybridizes under stringent hybridisation conditions to a nucleic acid 
molecule comprising the nucleotide sequence of SEO iD NO 1, 3, or 6. 

{0020] Another embodiment of ihe invention features an isolated polypeptide, preferably a Gt.5ij polypeptide, winch 
is- encoded by 3 nucleic acid molecule having a nucleotide sequence at least about 95%. 98% or more identity 10 a 
nucleotide sequence (e.c?. to the entire length of the nucleotide sequence} including SEQ ID NO: 5 or a complement 
thfifeof, 

[0021] Another embodiment of the invention features an isolated polypeptide, preferably a GL50 polypeptide, com- 
prising an amino acid sequence of at least about 50%. 55%, 60%. 65% ?0%. 75%, 80%, 85% 30%. 95%, 98% or more 
identity to amino acid sequence S&O ID NO: 4, or (\ 

£0022] This invention further features an isolated GL SO polypeptide which is encoded by a nucleic; acid molecule having 
a nucleotide sequence which hybridizes under stringent nytsndcaflon conditions to a nucleic acid molecule composing 
the nucleotide sequence c-i SEO ID NO.t, 3. or % or a complement thereof 

100231 Trie polypeptides of the piesent invention can be operabveiy linked to a non-GLSO polypeptide (e a., heterol- 
ogous amino acid sequences} to form fusion proteins. The invention further features antibodies, such as monoclonal or 
polyclonal antibodies, that specifically bind polypeptides of the invention preferably GL50 polypeptides, in addition, the 
GL5G polypeptides. <5.o , biologically active polypeptides can fc;e incorporated into pharmaceutical compositions which 
optionally include phafrnaeeuticaity acceptable carriers. 
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[0024} in another aspect, toe present invention provide* a method f« detecting the presence of a GLSO nuclei acid 
molecule or polypeptide in a biological sample by contacting the biological sample with an agent <:.apahls of detecting 
a GLSO nucleic -:so)d molecule at polypeptide such that ihe oresence of a GL50 nucleic wo molecule ot petypepfioo -a 
detected in the bioiogtcal sampis;. 

J002S] tri another aspect, The present invention piovides a method tor detecting The presence ot GLSO acidly in a 
biological sampis by contaeimg the hioiogtcai sample With an agon! capable of defecting an indicator of GL 50 polypeptide 
activity such that ins presence of the GLSO polypeptide activity is defected in the biological sample 
{0026) in another aspect, the Invention provides a method for modulating GV.yQ polypeptide activity comprising cen- 
tacimo, a ceil capable o ; - expressing GL 50 polypeptide wch an ..sgem thcSi modulates. Gl.50 activity such that the Gl.50 
activity in fho ■"■«it >s moduUled. In one embodiment, the Agent inhibits Gt.50 activity In another ernNxiimeni the ageut 
stimulates GLSO activity. In one embodiment, the agent is an antibody that binds, preferably specifically to a &L50 
poiy peptide hi another embodiment, the agent modulates expression of GLSO by modulating ttanscnphun of .:j GL5G 
gene or tianslation of a GLSO mRr-JA In yet another emix-<diiment. the agent is a nucleic add molecule having a nucleotide: 
sequence that is emisenss to the coding strand of a GLSO roRNA or a GLSO gene, 

[0027) In one embodiment, the methods of the present invention are used to treat s subject having a disorder (char- 
act&f^ed by abenar.t Gt.50 polypeptide oi nucleic acid expression or activity) or a condition that would benefil from 
niodnif-jion. either up or doyvnroixiuiation, of 3 GLSO molecule by administering an agent which <s a GLSO modulator to 
the subject, in one embodiment, the GLSO modulator is. a GLSO polypeptide. In another embodiment tne Gl50 modulator 
is. a &L50 nucleic acid molecule. In another embodiment a GLSO modulator molecule mat modulates the interaction 
between QL50 find n i:gand of GL50 or a molecule thai interacts ywih the intracellular domain ol Gl.50 In yet another 
embodiment, the GLSO modulator is 3 peptide, pepfidomimetic. of other smaji molecule In a preferred embodiment, the 
disordei charactei ised b^ aberrant Gt.50 polv-per>tide oi nucleic acid expression -.$ an immune syst&m disorder oi condition 
that would benefit from modulation of a activity 

[0028] The present invention also provides ? diagnostic assay for identifying the presence or absence of a genetic 
alteration characterized by at least one of n) aberrant modification or mutation of a gene encoding a GLSO polvpeptide; 
hit mis-ieoulation ot !he gene, and iiii) aberrant post-translations! modification of a GL50 polypeptide, wherein a wild 
type f ofivi of the gene encodes a polypeptide vvstfi a GL.5C activity 

[0025] in another aspect the invention provides a method for identifying a compound that binds to or modulates the 
activity 0* a &L50 oo'ypephde. The method includes providing an indicator composition comprising a GL50 polypeptide 
havmg Gl.50 activity, contesting the indicator com position with a lest compound, and determining H"-; effeci of 'he t«si 
compound on Gl.50 activity m the indicator composition to identify a compound that modulates tne activity o r a Gl.50 
polypeptide. 

|Q03f)j in another aspect, the invention pertains to noohi.«Jri.an transgenic animal thai contains ce is carrying a bans-gene 
encoding a GLSO member polypeptide. 

10031) in one embodiment, tne present invention provides methods for treating cancer involving administering to a 
subject suffering from a tumor comprising administering a stimuitcry form of a GL.50 molecule in a preferred embodiment, 
the stimulatory form of a Gl.50 molecule is a soluble form ol GL50 and includes the extracellular domain of n cnsiirnulatory 
molecule in one emtx>dtmerit, tne costimutouiy molecule is monospecific in one embodiment, the cosiimulaiufy mol- 
ecule is dim&nc in one embodiment the costimulatcry molecule is bivalent. 

£0032) in. another pfwTeneci embodiment, the cosl'tmilatory molecule is fused lo 3 -second protein or polypeptide whirh 
includes a portion of an ttomunopiobo'in moiecuiti {e y ,. a portion of an immunoglobulin molecule that Includes cysteine 
residues; a portion of an Immunoglobulin rnoSeeuie that includes the hinge, CH2, and CH3 regions of a human immu- 
noglobulin moleouie; or a portion of an immunoglobulin molecule that includes the hinge. CHI, CH2, and CH't regions 
of a human immunoglobulin molecule) in yet another embodiment. She portion oi the immunoglobulin molecule lias 
been modified to reduce complement fixation anci'or Fc receptor binding. 

[0G33J I n yet another aspect, the invention pertains to a method foi reducing the proliferation of a tumor ceil compn&ing 
ftontacting an immune cell with an activating form ol a GLSO molecule such thai an immune lesponse to the tumc ceft 
is, enhanced and prottf^ation of the tumor cei ; is "educeo 

£8034) In one embedment, the activating form of a GL&C molecule is a soluble polypeptide comprising the eytraceilutar 
domain ot GL5Q, 

[0035j In another embodiment the actiyatinn form of a GLSO molecule is a cett associated polypeptide- composing 'he 
extracellular domain of GLSO, 

[0038] In yet another embodiment, Ihe invention partaius *o a method for screening for a compound which modulates 
GL50 mediafeu activation of an immune cell comprising i) contscitng a polypeptide compusng at least one 01.50 
polypeptide ooma n with a test compound and a GLSO binding pgrt.net and il) identifying compounus thai modulate the 
interaction of the polypeptide with ihe GLSO binding partner so thereby identify compounds that modutaus GL50 mediated 
activalton: of an immune celt 

f t)Q37] m o.no efiibodimsjnt. the polypeptide comprises s GL50 domain -selected from the group consisting of- a trans- 
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mesnbiane domain, a cytoplasmic domain, and an extrace'lufar domain. 
[00X8] fn one embodiment, the domain is a splice variant of a GL50 cytoplasmic domain, 
[Q039j in one embodiment, the GL5D polypeptide domain comprises crt least one amino acid substitution 
[0040] In one aspect, the invention pertains to a method for screening for a compound which modulates signs?! trans- 
duction >n an immune ceil comprising contacting an immune ceil thai expresses, ;? GL30 molecule- with a test compound 
ana determining the ability o! tn« iesf compound to modui«tesignai transduction via GL&O to thereby identify a compound 
with modulates a signal in an immune ceil. 

Brief Description of .the Drawings 

Figure 1 shows She complete nucleotide sequence of mynoe GL50-1 (m&i.oCM ! beseo on signal sequence done: 
(position i-5t9) and RecA isolated done (position 3 7 4-2?18). Predicted nucleotides encoding a signal sequence 
are boxed and the Hydrophobic transmembrane domain ts underlined 
Figure 2 shows the nucleotide sentience of murine GL5G-2 tmGt_50-2j product 

Figure 3 shows a sequence alignment of mGL50- 1 ane mGL 50-2 product. Sequence divergence occurs fit nucleotide 

■'Ci? *cr nGLbC-i a^d at OC-oV mGL50-2 

Figure 4 shows. isoform specific RT-PCR of iflGLSO-^ and 

Figure S shows isotorrn specific Northern Blot analysis of mGf.50-1 and mGt.50-2. 

Figure 6 shows the nucleotide sequence of AB01^553 RACE pioduU. The bo^ed region is an area of divergence 
between the published AB014553 cDNA sequence and the RACE product. Final nested RACE primer extends fiom 
position 'i to 22, corresponding io nucleotides 655 \a 578 

Figure 7 shows an alignment of f tie translated RACE product and the published A 8014553 cD^A Divergence occurs 
at residues 299 of the published AB0 1-5 553 cONA and residues 123 of the RACE product 
Figure 8 shows the sequence of human GL50 {hGLSO i 

F ! gure 9 show? hydropathv plot analysis of GI.50. merged AGO 14553 RACE product (hGL50), arid mouse and 
nun-tan 87-1 and 87-2. Significant hydropathy profiles are seen between GL50 and ABCM4553. 
Figure 1 0 shows RT -PGR Southern blot analysis of the published A8Q1 4563 cONA and A801 4553 RACE produces. 
Figure '! ? shows northern analysis of multiple human tissue RNA blots, lie coding sequences of ihe 
hGL50'AB01^553 were used as probes. 

Figure 12 shows a piteup analysis of hGLSO. mGLf.0-1, hB7-i. mB7-2. hB7~2, mB7-2 in which the signal peptide. 
IcHike domains, transmembrane, and cytoplasmic domains are indicated. The Predicted hydrophobic ttansmem- 
wane residues are underlined find asterisks denote residues which contribute to Iq structure. The extraceiiuSar 
cysteines, and tryptophans, indicators of ig structure, are shown m bold 

Figure 13 shows dendrogram analysis representing genetic distances between B?-1. tS7-2 and GL5U proteins, 
Y03S23 is the chicken GDSG-hke protein and MfvtSS7Db5..1 is the mouse butyrapMin. 

F«rvr*- 1-4 resutU o' a GL50 COS "an-4ec K-n i,tud> -tCL50- ■ Wrf*> e\cvs,-nu in COS isk'o ovum L>y 

staining wrsn either iCOS-ig. CD2S-ig, CTLA<J-ig Binding of ICOS ig by cssts expressing mGLS0-1 was detected 
Figure 15 depicts a 'schematic diagram of mGLSQ-1 and mGL 50-2 Sequence divergence indicated by vertical line, 
occurs af oueeotide 1 027 for mGL50-1 and 960 for mGL50-2 The repetitive sequence (hatched box) is Sound In 
the 3' UTR of mGL50~2 encompassing nucleotides 13-43-1 554 . Dashes and arrowheads represent oligonucleotides 
used in R7-PCR analysis:. Horizontal imes represent probes used in Northern biot analysis 
Figure 16 depicts a protem sequence alignment between mGL.50-1. rnGt.50-2. hGLSO and V'08823 Sequences 
were aligned with Pite-Up. eiid shared residues between these molecules are boxed. Letters above sequences 
denote secondary peptide structures as predicted for Y08823 based on She crystal structure of B7-i. The exon 
encoding tiGt.50 cytoplasmic domain 1 sequences is indicated by bar labeled Cy-1 

Figure 17 depicts ftow cytometric analysis or ICOS & nciing io mouse, humari, and ohioken GL50-reiated proteins 
COS ceils transacted with expression piasmids encoding rnGL50-t mGL50-2, hGLSO, and tne chicken S7-iike 
protein Y0S8i3 were incubated with m!COS~migG2arn. hfCOS-mfgG2am or mGTL.A4~mlgG2am. followed by sec- 
ondary staining with anti-mouse !gG2a bioiin and detection wiih sfreptavidifi-PE. 

Figure IS depicts ICOS binding to WEH! 231. T'tered amounts of mlCOS-m!gG2am or rnCTL A4-mlgG23m s,vere 
used to stain WSHI 231 ceils in the presence of blocking anti B7-1 and B7-2 antibodies c <sotype contix;ls 
Figure 19 depicts ICOS iiindiri-g to undifferentiated ES ceiis. Analysis ot undifferentiated ES ceils counter stained 
with antt-B7-1 and miCOS-n i lg < 32arn reagents ^osulted in the positive staining for both B?-1 and ICOS-iigand 
Figure 20 depicts immunopnenotypinq of Ba!b/c and RAG 1 spienocyte subsets. Two dimensional plots of 1 0.000 
stained ceiis are presented, samples with 50.000 date points are indicated by asterisks. {A; Enncned spienocytes 
from Baib/C or RAG1 mice Wsjns stained with mICOS-mlqGSam and FfTC-conju^ated antibodies against CD3. 
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>„,D*A CuihR'B^) e-mf\K MHC dos», 'i o, >,D4u Ten {net pne' obue -»he ( Dt~ K,03-!ir;anci~ o*>tiS RAG1 
-/■• celts were stained with PE-labeled anti-CD4 and FtTC-iabeled anti-CD i 1c. (B) Enriched spienocytes i rom RAG 
'! : and Baio'C mice (untreated, GooA activated, of >.PS activated) were stained with miGOS ro!gG2;!rrt and ant< 
teams to CD4, CDS. CD i9. GD1 1 b. CDHc and CD69 

Figure 2! depicts a phyiogen %{■;:. representation or G130'8? tiaands and GD28,'CTLA4/ICOS lecepiois. Distance 
proportional phylograms were generated using genelic distance expressed as substitutions per 100 amino acids.. 
(A) Phyfouram of GL5CB7 seiased protein? Accession No MMU6?065_ 1 represents mouse butyrophiiin (B: Phy- 
icgram ct ICOS/CD28/CTLA4 protein? 

Figure 22 depicts proliferation .and cytokine induction by Gt.50 costirfliilatiori ot T cells, in me absence or presence 
of 3fiii-CD28 blocking antibodies Note HGL5Q Fx is the same as hGL50-fqG2am 

Figure 23 depicts T cell proliferation induced by GL50 cestimuisttion in the presence ct' varied concentrations of ant:~ 
CD28 blocking antibodies and anti-CDOs stimulation 

Figure 2A depicts cytokine induction by GL 50 costimuiailon in T ceils in the absence or presence of CD28 -stimulation 
Figure 25 depicts the sb<i4y of GL50-igQ2a to inhibit tumor growth in mice. 

Figure 2G depicts the sequence of the h!CGS~mlgG2arn fusion protein (At The nucleotide sequence encoding 
h!CQS-mSgG2am <set forth as SEG ID NO:23) The oncostaan-M leader sequence ts encoded by the underlined 
nucleotides. Boxed nucleotides encode the- mouse lgG2am domain of the fusion protein. The translation initiation 
site is indicated by an X. introns and untranslated regions ere indicated by a dashed line Tne stopcooon ts indicated 
by a double undertone, (b) The predicted amino acid sequence (set forth as SEQ ID NO 2-1 tot the hiCOS-mlgG2am 
fusion protein. 

Figure 27 depicts the sequence- of the in!CQS-m!gG2am fusion protein. (A) The nucleotide sequence encoding 
mlCOS-rnigG2.am iset forth as SEG ID hiQ 2b) The oncoslatiii-M ieader sequence Is encoded by the underlined 
nucleotides Boxed nucleotides encode the mouse kiGSam domain of the fusion protein. The translation initiation 
site is indicated by an K. introns and untranslated tenons sue indicated by a dashed ims The stop cocfon is indicated 
by a double underline. <B) Tne predicted amino acid sequence (set forth as S£Q ID NO:28> of the mtCGS--mlgG2am 
fusion protein. 

Figure IB depicts the sequence of the hGL30-mtgG2am fusion protein. {A) The nucleoids sequence encoding 
hGL50-m}g62am (set forth as SEQ ID NG:27). The oncoststin-M leader sequence lis encoded by the underlined 
nucleotides Boxed nucleotides encode the mouse lgG2am domain of ins fusion profem. The translation initiation 
sue is indicated bv ai s -<. mirons and untranslated regions ate indicated by a dasheo ime Tne stop cooun ts indicated 
by a double undarfme. <3 > The predicted amino aod sequence (set forth as SEQ ID NO:2S) of the hGL50-mfgG23m 
fusion: protein. 

Figure 29 depicts the sequence of the mGL5u-migG2arn fusion profem (A? The nucleotide sequence encoding 
mGL50-m!gG£3m {set forth 3s SEQ ID NO:29}. The oncostattn-M leader sequersce is encoded by ih^ s underlined 
nucieotides. Boxed nucleotides encode tne mouse !gG2o;n domain of tbe fusion protein. The translation initiation 
site is indicated Dy an X. in trans and untranslated regions are indicated by a dashed line. Tne stop eodoms indicated 
by a double underline <B ■ The predicted amino acid sequence fset fofifi as SEQ ID NO:30} cA the tnGL50-migG23rn 
fiisioB' protein. 

Figure 3U depicts iCGS-ig staining of various splenic ceil types. 

Figure 3 ! dep'cts ihe reduction of tun'ioviqenioljy -jff icrnof ceils fransfected with GL5^ 

De taiied D escription of the inventior; 

[0042] in addition k> tiie previously characterized B lyrnptiocyte activation antigens, e g., BT-1 gnd 9? -2. there are 
other antigens on the surface of antigen presenting ceifs [e.g. B cells, monocytes, dendritic ceils, tangerhan ceils, 
keratinocytes, endothelial cells, astrocytes, fibrotjliisis, oi godendrocytes) which costimuiste T ceils 
[0043] Hie present invention ts based at loa.st in pad. on the discovery of novel molecules, referred to herein as GL50 
polypeptides. Munne GL 50- 1 {mGL50-1 ) was isolated from an st-12 activated mouse lymph nods? library. The nucleotide 
sequence of mGL5C-1 is shown in SEQ ID ^G;1 Tne derived polypeptide sequence of full length mouse mGL50-t is 
shown m SEG ID MO:2, The sequence shares approximately 20% sequence identity with mouse B?'-i and mouse B7-2, 
mGL5Q-1 enoodes a 322 amino ac«i polypeptide <:ontairi(ng leader sequence, extracellular ig-iike domairjs, a hydro- 
phobic transmembrane domain, and an intracellular domain comprising one tyrosine residue. 

[0044] 3 RACE PGR with mouse penpherai blood lympnocyte (PBL i RNA revested an sftemati'vety spliced form of 
mouse Gl.50 (m&L50-2 } The nudeotide sequence of m urine GL50-2(mGL5C}-2} is shown in SEG ID NO:,}. The nucleotide 
sequence encoded a polypeptide having a divergent 27 ammo acid intracellular domain, which included an additional 
ihtee tyrosines, a 3' untranslated region with consensus poiyadenyfation signal, and a poly A tall which are shown in 
SEO !□ NO:4. Transcripts uf both mGLSO- 1 arid mGL50-2 were found by RT-PCR and Northern dtot anaiysis am weu; 
p^Kiommantly looafiited in lymphoid organs of multiple tissue pan-^ts. The murine GL50 sequences ideritliied were found 
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to be : eiatea to a ptevie-Jsty reposed human brain cDf-iA clone GenSsnk Accession Number AS0l45$j 
t0t>4Sj 3 RACE of human P8L cONA was performed to identify human clones related to munne GL50. Clones, encoding 
alternative 3' sequences were Identified. Ths- nucleotide sequence of the- rosulting hur'an GL.5Q ibGLSu [ABO -4553 
RACE]} done is shown in 3EQ 10 NO:5. The nucleotide sequence encodes a 309 amino acid protein snaring about 
28% amino acid sequocce identify wi-irt the mGL50-t. 28 % idenbty with mGlSO-2. and am<no acid sequence approx- 
imritoly 1 3^ anunn acid ^aquenr.e identity with human B7--1. and about 1 ammo acid sequence identify with human 
•am* mouse 87-2, 

{0046) Flow cytometric assays using murine GlSO-1 ig fusion protein as a teagent demonstrated binding to COS 
transrectal its oxpressioo mouse (COS but no! to ceils ssjcBrfessma C023 or CTi.A-4 These results confirm that Gt 50 
moit-'-uio-a r n-' novt; t n*< n 'is t to i. r tp? c~ ? nn jf mnlt 

GL50 Nucleic Add and Polypeptide fyioi«ctll8» 

[0047] in one embodiment, the isolated nucleic acid molecules o* the present invention encode eukaryotic. GL50 
polypeptides, 

[0048] The GL 50 family ot mo-ecules sha^e a numlx^ of couserveo rogions. including signal domains tgV domains 
and the igC domains. For example, in t.neease of mGb50-1 {SEQ iD NG:is. ire consensus 2718 nucleotide mGL.50-1 
sequence encodeo a 322 amino acsd protein with a predicted mass of 36 fcDa Hydropathy plot of ihe open reading frame 
predicted a structure corresponding to a leader sequence i, encoded by about nucleotides BY to J9!S>, an extracellular 
riomam (ftnc.orled b\ nfooui nucleotides 1 38 (o 9u4j ,;; hydrophobic transmembrane region (encoded by about nucleotides 
905 So 961 ^nd a potenfai intracellular cytoplasmic domain (encoded by about nucleotides 962 to 1032} Signal pepiido 
c>fs\<i\ s < i was pi-'J.^'leu ai pos ticn 4t> hi th!-; .'innno 5 ^quei,v*r In sms ^I'vdmietr me e<{sa*.ei!uia' uon ant of a 
GL50 polypeptide comprises the !;gV at id igC domains alter cleavage o? me signal sequence, but no; Ihe transmembrane 
and cytoplasmic domains of a GL?0 polypeptide <t.\!j. corresponding to the ammo ^cid sequence 'to about amino 
acid '37-277 of G150-1 or the amino acd sequence from about ammo acid 22 to about ammo aod 278 of hGL ! J0 as set 
forth m Figure 16 s. 

{0049] Analysts oi Ins mOL 50- 1 ammo acid sequence suggested structural •similarity to an ig-domam so ihe cytoplasm^ 
domain of the protein, in Keeping with an ig-iike structure, A cysteines were found m the extracellular domain, allowing 
for the possibility of -nt; amoiecular Bonding ana distinct siructural confomiation corresspondino to an IcjV-like dort^ain and 
ari IgC-iike domam. These region? a^e hcth kj sijpeit"an?i!y iri t 3fnt:>sf domains arid s;e art tecognts-sd These dome^s 
correspond to structural units that nfive- distinct folding patterns known as ig folds, ig ■folds are comprised of a sandwich 
of two sheets, each consisting of antipara^iei \i strands of 5-10 amino acids with a conserved disulfide bond between 
the two sheets in most, but not all. domains. IpC domains of ig, ICR. and MHC molecules share trw sama types of 
sequence patterns and ars refarred to as- C 1 -set wtfhin the lo, supe-rfamiiy Oiher igC domains fail wiihin other seis tgV 
domains also shaie sequence patterns and are called V set domains. igV domains are longer than C-domair*s and fonm 
an adoiitiona! pair ot 15 strands, 

[QOSOj An alignment of the n>GL50-2. mGL50-1. hGLSO and chicken ¥08823 mol-acufe are presented m Figure 16 
Each of the motyoultss comprises a signal peptide, an IgV-jike dtimyine. ar 1 iyC-like doman. a transmembrane domame 
and a cytoplasmic domain Domains of mGLSO-2 . hGL50. and VQ8823 cot responding to those In mGL 50- 1 are Dissented 
in Figure 16, 

(0051] A protein alignment was made «f th<s GL5D polypeptides, the published ABQ14553 sequence, and the human 
and mouse E7-1 and B?~2 sequences using the GeneworK protein alignment program with the parameters set at: cost 
So open gap - 5, cos! to tengthen gap - b. rninimum diagonal length 4. maximum diagonal offset :: t30. ^onsensos 
Oi.itofi - 50%. and using the Pam 250 matrix The results of Ihe alignment aie presentee} below in Task? 1 

TABLE 1 

Protein Alignment tor Gl50-reiated proteirts 

hGLSO mGL.50-1 mGL50-2 HB7-2 mB7-2 V;B7-t mB7-1 

asoi4u ! >3 -i Da m ?ti 2a n 13 13 1 

hGLSO 100 42 41 1? 17 17 12 

GL50-1 m0 92 19 19 *>0 \4 

GLS0-2 10G 20 21 20 13 

hB7-2 100 48 19 21 



ieo.ntimjecss 

Protein A!i<jmnenl for G150-rei,:ued protein:-*, 

AB014553 HGL50 mUL5CM mGL5Q-2 nB7-2 mB7-? W- 1 if*B7-1 
iiB7-f 100 



Afigomsnts were done using lh-5 GenexVorks. proi-sin alignment program wrih the 1 cos! in open g;ip -5. 
cost to lengthen g«p~5, min diagonal iength=4 ma*, diagonal offset- 1 30, consensus cutoff =50% F'am 
250 matrix. 



(0052j Table t shows that the hGL50 polypeptide has approximately 59% ammo acid sequence -density wfh ; he 
polypeptide eftooed bv AB0145S3 andappioxxn-aieiy 40% ammo acsd :>eqt*«hce identity iaI!!' •nGt.'jO-l and mGL.50-2 
inGLSO-1 and mGL.50-2 snare a higher degree of amino add sequence* identity, approximately 92% The GL5C polypep- 
tides sha^e approximately 20% amino add sequence identity with other B? 'family molecules. 

lB653] Another filignrnsnf vjss made lo determine the -.^tent o! r elatedness: bist^eon murine GL50. hQI.50. human 
67- 1. mouse 87-1, mouse 87-2. and human B?-2 protein sequences. Using a Pi!eup analysis (Figure- 12* 18 ammo 
acid locations aligned identically between ai ; six molecules within the extracellular domain. Of the 32 positions that define 
She precised igV-likfe and IgC-iike folds of tht? B7 molecule 13 are identically conserved between ail six molecules, most 
onmbiy ths 4 rysteines that allow i-itraruotecu!;-*;!' -olritnd ot domains. Other arsas of significant sequence conservation 
x^em a'fso seen in 'he extracellular domain, but interestingly the identities of <3l50 sequences in certain locations aiipsied 
more closely with either B?-1 or 87-2 (identity score of 8;. For example, a valine residue corresponding to posihon 86 
ot mGl.50-1 is shared bv ttGLSO, -siid B7-2 sequences, iut not 8?"-'!, Likewise, the fyrosir-s at position 6? ot mouse 
mGLSO-l is conserved a; corresponding ^cations in hGt.50 and B7-1, but not B7-2. Ot the 16 portions with identity 
scores of f>. 5 positions Eire sha r ed by mouse mGtSQ- 1 -'hGLSO and B7- 1 > 4 positions! are spared between mouse 
mGL50-f 'hGLfiO and £7-2. and t'> positions ate shared oeJwe&n B7-1 and B?'-2 Based an the peptide structure these 
fesuits suggest trwf tne GI.SC .-sequences occupy a phyioqenetio space parallel to the B7 family yj proteins 

Molecular phylogeny analysis <G r ow free) measuring genetic distance in terms of substitutions per 100 amino 
acids resulted in a dwndiogratn 'Figure 13} with independent clustering, ot mousft'hGLSU (3I>! m,'f*B7-2{6a} and m'itB7-1 
i88}. As fin oulgroup mnn-i870S5 1 (mouse hutyrophilin; was used The chicken done f'0aR23 also was fond to be 
more closely aiigris<j with the GL50 sequences (-140) than the BTsecsuenees [2 1 5-3S0}. indicating Jhji these sequences 
comprised a distinct subfaniily of proteins. Distances between ineGLGO, BT-2 and B?-1 blanches -A'era high I216-2S4) 
sugge-Einng thai large number*:, of sjubi-tsrutions hav^ occurred belween ttiese mciecui:-*s since tlie inc^plion of the human 
and' rodent imoag-3 The yenetic distances among the GL50 nutiek'. acid n-ok-ci.il*?!* aru uresentcd UsSow m TaUie 2 



TABI..E 2 

Genetic Distances among B? fauviy m^mitjeis 
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JOOSSj V -inuo*- pt'-ts t * ttu i "v'*-nii> ii -, f; (.'^m m u ti 'urtfuri otfc-if « tn*^ tt. „ if g f-cose* 
i.peiin^qris 

[0058] 'X*- si^'d hf- em the t-"rr. yi<> t eb r u -ie*5 that ,s c- of negator. i i8ti^ orujr> mx- i**ri p ay a role ir; 
thn *^ur ** rt,-spo""-ie Imrnviie -.ei.s include iymno<-yvs sucn as h cell-; jr.- T co"sj naticr. Kiliei cnih myeloid cells, 
such <-~ s monccyt^ trivrroDnag* 3 ^ -iOS.^ap^*; nostce^is bascnmls ano yanu cyte*- 

[a057J As t-sed 'ieieir>, »he tenr ~i *.eir molt de*- LM+ T ce t CL>^< ■ e!K 'he t*>'n t <.e' ah-o mck-des both 
T r--"pr- 1 i*,;)f T ; t <h md T '*iel| > 3 r J iv[»' T ^-'H !ne n-,-"i 'an'i-je-" ptP**8'"'*r,-( idl" »• , ,jes j.rcff.>s onai antigen 
pre^e. u.np cells s. e ^ & ryiip 1 ic^ws t-ic-iOv-^es denci 't c ce! s La^er-ans cells) as ^tii as otnet cnSi a t.n presenting 
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ceils (e g, keratmocytes, endothelial eeiis. astrocyte!?. Hb-obtasta. oligodendrocytes}. 

J0058] As used neresn. the term "immune response" includes T ess!! mediated and/or B ceil mediate-! immune responses 
that arc influenced by modulation of T ceil ajstimuiation srxompiory immune responses include T ceil response;- e.g., 
cytokine production, and cellular cytotoxicity in addition, the term immune response includes immune- responses that 
art. indnedly effected by t cdi activation, eg , antibody production (humoral responses) and activation of cytokine 
responsive cells, e.g., macrophages. 

[0059] As used herein the term "costimulatory receptor" induces receptors; which transmit a costimuiatoiy •signal to 
s immune ceii, e.g. CD2S As used herein, the term ''inhibitory receptors" includes receptors which transmit s negative 
signal to an immune ceii (e.§- . CTL A4j An inhibitory signal as transduced by an inhibitory receptor can occur ever, it a 
onsiimuiaiory receptor isuch 35 0D2R) in not present on thr? immune cell and. thus, is not simply a function of competition 
between inhibitory receptor and costimulatory receptors for binding of cosiimutatcry rnoiecuies (Fallanno et ai. 099$) 
J Exp fiiteS 1 205). Transmission of an inhibitory signal 10 an immune ceii can result in untesoonsiveness oraueioy 
oi programmed cell death in trie immune cei' Preferably transmission of ?<n inhibitory signal operates though a mech- 
anism that does not involve apeptosis As used herein the term "apoptosis* includes sjfoorammed ceil death which can 
be characterised using techniques which are known m the art, Apoptotio ceil death can be characterized, e.g by ceit 
<- intih sot n c tobr sft v. ^bbirx r J <~h >r- < t " < on is >i<- it'>n cu r 1 .-{ . q r, t.^ 11 'tat. v i Sf t >n.n Ce»s unot-iqona v„>op 
losis also display a characteristic pattern of interriucieosomai DNA cleavage. 

I QQSOj 1 n add-on to differences In types of receptors different forms of costimuiaotry molecules can be either activating 
or inhibitory For example in the case oian activating receptor a signal can be transmitted eg . by a multivalent form 
at 3 costimutafory molecule thai results 10 cras^tinkiiig o? an activating, receptor, ore signal nan oe inhibited, e.g., Dy a 
foirn of a costimuiaksry molecule that binds io an activating receptor but fails to transmit an activating siguai e.g, by 
competing with activation, forms of costimuiatory molecules for binding to the receptor. tCedam soluble tonus of costlm- 
ulaoiy molecules can be inhibitory, howevei, there are Instances m which a soluble molecule can be stimulatory). 
Similarly depending upon the form of costifnuiatwy molecule that binds to sn inhibitory receptor either a signal can be 
transmitted (e g . by a multivalent form of a costimulatory molecule that results m crossttnfcing of an activating receptor? 
or a signal can be inhibited (e g., by a form e + a cosfimiuiaTory moiecuis thai binds to an inhibitory receptoi. but fails tc 
Iransmit an inhibitc-ry signal) The effects of the various modulatory agents can be easily demonsir;:sted using routine 
screening assays as described herein 

[0061 j As used herein, the term "costimutate" with reference to activated immune ceils includes She ability of a "cos- 
fmuiatory 'noiecuiis" to provide a second non-acf ivatmg 'eceptor iTHidiated signai <a "costimutatory signai > '} thai triduces 
proliferation or effector funGtion. For example, a costimulatory signai can result in cylohn-e secretion, ep.msT eel! 
that has received a T ceii-receptor-mediated signal immune ceiis that have received a ceii-recepfo ! mediated signal, 
e g.. via sn activating receptor are referred to herein as ".activated immune cells,'' 

[9062] As used herein, ihe term "activating teceptor" includes immune cell receptors that bind antigen compiled 
■5i\ig~n ^3 m ths cor ,e^« o*t iHC 1 o'-c eij n d t f a-'.ibodw bucha<tiv t i^t^^e^e F < »-'( i«<.e>.tn ^ 

t'TCR). 8 eels receptors t'BCR). c^toKine receptors, LPS receptor:., cornptement teceptots. ana f c teoeptors. 
[QS83] For oxanipie. "F ceil receptors are presen! on T cells and arft associated with CD3 moiecnies. T ceii receptors 
ai e stiniulfited by antigen in the context o! MHC ntoiecuies (as well as by [>olycional T f?.yii activating reayenisi T cell 
activation via the ICR results in numerous changes, e.g. protein phosphorylation, membrane lipid changes, .-on fiu*es. 
cyclic nurrleoinie al<e r ahoris, RNA iranscncjuan changes, pioiein synlhe.sls cl-.anges and ;ie!i vo'ume changes 
[0064] &s u-sed Herein, the term "inhibitor >■■ signal" refers to a signal transmitted vis tsrt inbitjitory receptor f e,g. CTl A4 1 
on a immune ceil Such a signal antagonizes a signal va an activating receptor te g . via a ICR, CD3. 3CR. or Fc 
molecule) and can result in. e.g. . inhibilion of second messenger generation, an inhibition of proliferation, an inhibition 
of efiVcta function in Ihe immune osfi e.g reduced phagi.TOtOi.is, reduced anht-ody production reduced cellular cyto- 
toxicity, the failure of the immune ceii to produce mediators (such ae cytokines (e g., IL-2) anntot med'-Jtors of aiiergic 
responses)' or the development of energy. 

[0065] As ufeeri herein, the twm "arijuvnot" inciurles agents vvhich potentiate the imniune response to sin antigen je 
a tumor-assockJted antigen ■. Adjirvants can be administeffKi in conjunction with costlniulatory molecules to additionally 
augment the immune response: 

[0886] As used herein the term ' monosoeeifio' includes molecules which haveoniy one specificity. ;.e..theysDeaf;oa!iy 
bine' to fhstf cogoais ligar.d, e.g., CD28. CTt.Ad, oriCOSon T ceils. Such rnoncjspet:iiic .agerijs have r-ot been engineered 
to include additional specificities and. thus, do not bind in a targeted manner to othei- ceil surface molecules As used 
heroin >h« term "ofigospecific" includes molecules having more than one specificity, <s.u , having on additions! specificity 
for 3 molecule other than afor ih^it cognate liganri, e.g, a specificity tor a c-nff surface molecule such as a tumor 
associated antigen or a T cell receptor As used herein, the term "bwal-ant" includes soluble covtimulatory molecules 
that have two binding sites for interaction with their iigand per molecule. As used nerein the term "dimenc" includes 
forms thai are present as homorii-nsrs. ' e , as a unit comprised of two identical suhumts which are joined togethei .eg , 
by disulfide bond's. As used herein, tne term "muitirneno" includes soluble forms naving more than two subun-.ts 
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$067} in anotner embodiment, an activating form of a OU-0 molecule is- a soluble GL50 molecule. As usee herein, 
she term "soluble" includes molecules, e.g. . co stimulatory molecules, which are not ceil associated, Soluble cost mu ia to ry 
molecules retain the function of the ceji associated moleeufes from which ihfcy are dewed, e.#.. they are: capable of 
binding to tneir cognate ligands on T celts and mediating signal transduction via a CD28 and/or CTLA4 molecule on a 
T celt however. tney are in soluble form. i.e.. are no! membrane bound Preferably, the soluble compositions; camp use 
an extracellular domain of a eostimulatory moiecuh? 

[0068] Preferably, such a soluble form of a 0150 comprises at 'east a portion ot the extracellular comalo of a GL5Q 
molecule. As used herein fne term ''extracellular domain of a GLSO molecule" includes a portion of a GL ! 30 molecule 
which. in the cell -associated form of me GLSO molecule, is extracellular. Preferably, the extracellular domain is the 
extracellular domain of a human GLSO molecule. In one; embodiment, a soluble costimuiatory molecule compnses an 
extracellular domain of a GLSO molecule and further comprises. ?. signal sequence. 

As; used heroin the term "unresponsiveness" includes fefraettvjty of immune c«Hs to stimulation, &.g . stimulation 
via an activating receptor or a cytokine Unresponsiveness. can occur . e.g., because of exposure to immunosuppressants 
or exposure to high doses of antigen As used herein, the term "energy" or "tolerance" includes rsfractivity to activating 
receptor-mediated stimulation. Such refractivity is generai : y antigen-specific and persists after exposure to the toienzmg 
antigen has ceased Forexampie, anergym Tceits fas opposed to unresponsiveness; is characterized by tackot cytokine 
production, e.g . IL-2. T colt anergy occurs whon T cells are exposed to antigen and receive a first signal {a ~ eels receptor 
or CD-3 mediated signal) fit the absence of a second signal ta costimuiatory signal t. Under these conditions. ree>;posure 
of the oeiis to the same antigen (even if ; sexposuo? occurs in the presence of a costimuiatory molecule) results in failure 
lo produce cytokines and. thus, Sailuro to proliferate. Anergic T ceils can however, mount responses to unrelated antigens 
an<j can proliferate if cuuured wth cytokines (eg.. IL-2). For example, T cell snergy can also be observed tay tne lack 
of IL-2 production by T lymphocytes as measured by EL1SA or by a proliferation assay using an indicator o&ii fine 
Alter natively, a reporter gene construct can be used, fer example, anergic T cells fail io initiate IL-2 gene transcription 
induced by a heterologous promoter under the control of the 5' iL-£ gene enhancer or py a muitimsr of the AP sequence 
that can be found within the enhancer (Kang et ai i 1 992) Science 257: 1 1 34 3. 

\0Q7Q] The GL50 polypeptide and nucleic acid molecules comprise a family of molecules having certain conserved 
structural and functional features. The term "family" when referring to tne proiein and nucleic acid moiecuies of the 
invention >s intended to mean two or more proteins or nucleic acid molecules having a common structural domain or 
motif and having sufficient amino acid or nucleotide sequence homology as defined herein. Su<:n family members can 
be naturally or oon-naturally occurring and cart be from either the same or different species For example, a family can 
contain a first protein oi human origin, as we» as other, distinct proteins of human origin or alternatively, can contain 
homologues of non-human origin. Members of a family may also have common functional inaractensTscs The GLSO 
molecules described herein are members of a larger family of molecules, the B7 family of coslim jiatory moiecuies. The 
term "B7 family" or "B7 molecules" as used herein includes costimuiatory molecules that share sequence homology with 
B? polypeptides, e.g., with 87-1. 87-2, 87-3 {recognized by the antibody SB-H snd'or GLSO. For exempts, as shown 
in Table 1 above, human 87- 1 and human 87-2 share approximately 20% amino acid sequence identity in addition, 
the B? family of molecules snare a common function, & g , (ho ability io bind to a 87 fannty iigand ;'e a, one or more of 
CD26. CTL.A4. or tCOS} afid;'or titer tigands on irnrnune 'je'ls and tieivy tt>« dbiiity to intiibif or induce eo stimulation ot 
immune ceils, 

(0071^ As iier*asn. flie tiE;rm "aciivity'' with n&spect io a GLfSO poiypeotide iuduoes activities which are ••'Vneie , "tt in 
the structure of a GLSO polypeptide The term "activity" includes the ability to modulate a cosiirnulatory sign?.! m activated 
T ceils and induce proliferation and/or cytokine secretion, in addition, the term "activity" includes tne ability of a GL5Q 
polypeptide ?o bind ttf: natural i'gand Of binding partner. PreferaDiy. the iigand to 'vvhich a GLSO polypeptide binds is an 
tCOS molecule. As used herein "activating forms" of coshmuiatory molecules transmit a signai via a coshmuistofy 
receptor (e g.. a signal \vhich activates an tmniune ceii if the receptor is an inhibitor;/ receptor which transmits a costim- 
ttistory siqnai (e.g.. CD2& or fCDS) or an inhibitory signal if the recepfot is one which transmits a negative signai to an 
immune cell CTLA4). Inhfbttory torjYis of a oosfirnuiatory rnoieouie prevent transmission n* a signal to an immune 
celt ie.g., eiftier a costlmutatory signal or a rse>gatis'e signai i 

SJ00?2J As used herein, the term "tumor" Includes both benign and malignant (cancerous) neoplasias, (e.g., carcinomas, 
sarcomas, (eukemias, and lymphomas). The term "cancer" includes primary malignant tumors fe.sj.. those whose f:.eiis 
have not migrated to sites in the subject's body other than the site ot (he original tumor! and secondary malignant tumors 
(e.g.. those arising from metastasis, tne migration of tumor ceiis to secondary sites that are different from the site of the 
original tumor). 

[00731 As used hereto a "naturally-occurring" nudeic acid molecule refers to an RNA or ON A molecule having a 
nucleotide sequence that occurs in nature (e g , encodes a natutai prctemj 

[00743 As used harem, an "antisense" nucleic acid molecule comprises a nucleotide sequence which is complementary 
to a "sense" nucleic acid molecule encoding a protein, e g , complementary to the coding strand oi a double- stranded 
rDNA molecule, compfeotenta*'y to an mRNA sequence or oompienienfan/ to the coding strand of a gene. Accordingly, 
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an amtsense nucleic acid moiecuie can hyxiroQ&n bones to a sense nucleic acid molecule. 

[OOrSJ As used herein the term "coding region" refers to regions of a nucleotide sequence composing cottons which 
are translated into amino orxl residues;, whereas; the term "nohcodmg region" refers io regions o! a nucleotide sequence 
thai are no; translated into amino aods 5' and 3' untranslated regions}. 

j"GQ7SJ As; used herein, the term "vector" refers to a cuci-sie acid molecule capable ol transporting snathe; nucleic acid 
to which ri has been linked. One type of vector is a "plasmid". which refers to 3 circular double sfrartdecS DMA loop mic 
which additions! DNA segments may oa iiyated Another type of vector is a vita! vector . therein additional DNA segments 
may be iigated into the viral genome. Certain vectors are capable of autonomous replication in a host cell into which 
they are introduced i&.g . bacteria; vectors having a bacterial origin of replication and episomai mammalian vectors; 
Other vectors; {e.g., non-episomai mammalian vectors) are integrated into the genome of a host cei! upon introduction 
into the host celi, and thereby are repeated along with the host cenome. Moreover, certain vectors are capable of 
directing the expression gj genes; to which they are operate ely linked Such vectors are referred to herein as. "recombinant 
expression vector?" or smipiy "expression vedors" In general, expression vectors of utility in recombinant DNA tech- 
niques are often in the form of classics in the present specification. "piasmid'" and "vector* may be usee; interchangeably 
as the plasmid *s the most commonly used form of vector. However, the invention is- intended to include such other forms 
of expression vectors such as viral vectors fw g., replication defective retroviruses, adenoviruses and adeno -associated 
viruses), which serve- equivalent functions. 

j*Q&7?] As used herein, the term "host ceii' 1 >s intended to refer to a cei! Into which a nucieic acid of the invention, such 
as a recombinant expression vector of the invention, lias, been introduced The terms, "host ceil" and "recombinant host 
ceii" sire used interchangeably herein, it should be understood that such terms refer no? only to the pariicuisir subject 
eel! but to the progeny or potential progeny of such a ceii Because certain modifications may occur m succeeding 
generations due to either mutation ot environmental influences, such progeny may not, in 'act. be identical to the parent 
ceil, tn.it are dill included withm the scope of the ierm as used Herein 

[0078] As used herein, a "transgenic at » mat* refers to a non-human sr.irn&i, preferably a mamma!, more preferably a 
mouse, in which one or more ot the cells of the animal includes a "transgene" The term "transgene" refers to exogenous 
DNA which is integrated into the genome or a ceil from: which a transgenic animal develops and which temains in the 
genome of the mature animal, for example directing the expression of an encoded gene product in one or more ceil 
types or tissues -ot* the transgenic: animal, 

£00?9j As used herein, a "homologous recombinant ammar refers, to a type of transgenic non-human animal, preferably 
a mammal, more preferably a mouse, in winch an endogenous gene has been altered by homologous recombination 
between the endogenous gene and an exogenous DNA molecule introduced mto a ceii of the animal, e..g.. an embryonic- 
celt of the animal prior to development of the animal 

lOQBOj As used herein, an "isolated protein" <ei'ers : to a protein that ts ; substantially free of other protein?, cellular 
materia! and culture medium when isolated from cells or produced by recombinant DNA techniques, or chemical pre- 
cuisors or other chemicals when chemicai'y synthesized. 

1.0081] The term "antibody" as used herem also includes an "antigen-binding portion'' of an antibody (or simply "antibody 
portion") The term "antigen -binding portion", as used herein, teiers !o one or more fragments ot an antibody that retain 
thy ability to specifically bind ty an antigen ;'e.o., GL50,! h has been shown that the antigen-binding function of an antibody 
can be performed by fragments of a full-length antibody. Examples ot binding fragments encompassed within the term 
"antigen-binding portion" of an antibody include (i) a Fab fragment, a monovaleni fragment consisting of the VI VH CL 
and CHI domains, uij a F(ab') ; iragment, a bivalent fragment comprising two F^b fragments liohed by a disulfide bodge 
at the hinge region; (iiit a Fd fragment consisting of the VH and CHi domains: ijv) a Fv fragment consisting of the VL 
and VH domains of a singie arm of an antibody, tv) a dAb fragment (Ward et ai.. (198S) Nature 341 544-546 }, which 
consists of a VH domain, and (vi'i an isolated complementarity determining region (CDB). Furthermore although the 
two domains oi the Fv fragment VL and VH, are coded for by separate genes, they can be joined, using recombinant 
methods, by a synthetic linker that enables them to be made as a singie protein chain in which the VL and VH regions 
pair to form monavafen! molecules (known as Single chain Fv fscFv}. see e.g.. Bud el a!. p 9ft8) Science 242:423-4-26 
ana Huston et a!, i 1988s Proe Natl. Acad. Sol USA 85:5879-5883: and Osboum et ai. "998. Nature Biotechnology itr 
778). Such single chain antibodies are also intended to be encompassed within the term "antigen-binding portion" of an 
antibooy. Any VH ana VL sequences of specific scFv can be linked to human immunoglobulin constant region cDNA or 
genomic sequences in order to generate expression vectors encoding complete IgG molecules or other -sctypes VH 
and VI can also be used in the generation of Fab . Fv or other fragments of immunoglobulins using eithef protein 
chemistry or recombinant DNA technology Other forms of single chain antibodies, such as diabodies are also encom- 
passed Diabodies are bivalent bispecihc antibodies in which VH and VL domains are expressed on a single polypeptide 
chain, but using a : inKer that is too short to allow for pairing between the two domains on the same chain, {hereby forcing 
the domains to pair with complementary domains of another chain and creating two antigen binding sites (see e.u., 
HoliiQer. P . et at {1993} Ptoc Natl Acad. Sci. USA 90 6^^4-64-^3. Poljak R J etaf (1994} Structure? 1121-1123}. 
|00§23 Stii! further, an antibody or antigen- binding portion thereof may fce part of a iaroer immunoaohesion molecules, 
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formed by covaieni or noneovaiem association of the antit>ody or antibody portion with one or more other proteins or 
peptides. Examples of such Immunoadhesion molecules include use o* the strep! avidin core region to make a tetramenc 
scFv moiactjie (Kipriyaoov, SM . ot a! {1t»95) Human Antibodies and Hybndomas frKJ-lOl) ano use of a cysteine 
residue, a marker peptide and a C-terminai polyhistldme lag to make bivalent and bioimylated scFv molecules ( Klpnyanoy, 
S.fVi,, ei as. (1994) ivloi. Immunol. 31 :1G4? f 058}. Antibody portions, such as, Fab and F{ah')j fragments, can foe prepared 
from whole antibodies using conventional techniques, susrt ;;s papain ot pepsin digestion respectively, of whole an?t 
bodies. Mo'eovei. antibodies, antibody portions arid imrnunoadfiiision molecules can be obtained u&n-j sianjaro 1 re- 
combinant DNA techniques, as described herein. 

[0083J Antibodies may be polyclonal ot monoclonal, xenogeneic, allogeneic or syngeneic or modified forms thereof, 
e g humanised, chimanc. etc. Preferably, antibodies of the invention omd specifically or substantially specifically to 
GL50 molecules. The terms "monoclonal antibodies" and "monoclonal antibody com position", as used herein, refer to 
a population of antibody molecules that contain only one species of an antigen binding site capable ot immunoreacting 
with a particular epitope of an antigen, whereas the term 'polyclonal antibodies" and "polyclonal antibody composition" 
refer to a population of antibody molecules that contain multiple species of antigen binding sites capable of interesting 
with 3 particular antigen A monoclonal antibody composition, typically displays a single binding affinity for a pantcuSar 
antigen with which \t rmniunoreacts. 

|00S^] The term "humanised antibody", as used herein, is intended to include antibodies made by a non-human eel! 
having vanabie and constant regions which have been altered to more cioseiy resemble antibodies that would be made 
by a human cell. Far example, by aiien.no, the non-human antibody amino acid sequence to incorporate amino acid? 
found in human cjermlirie immunoglobulin sequences. The humanised antibodies of the invention way include ammo 
acid residues not encoded by human germiine immunoglobulin sequences {e.g.. imitations introduced by random or 
site-specific mutagenesis in vitro ot by somatic mutation >n vivo), lot example in the GDRs. The term "humanised 
antibody", as used herein, also includes antibodies in which COR sequences denved from the germiine of anotbet 
mammalian species, such as a mouse, have been grafted onto human framework sequences 
[OOSS] An "isolated antibody", as used herein, is intended to refer to an antibody that is substantially free of other 
antibodies having different antigenic specificities (e g . an isolated antibody that specifically hinds, Gi$Q >$ substantially 
free of antibodies :hat specifically bind antigens other than Gi.SO). Moreover, an isolated antibody may be substantially 
free of other cellular material and-ar chemicals;, 

[0086] As used her am "binding partner" Is a tat get molecule or a molecule with which a GL50 polypeptide hinds or 
interacts >n nature (e.g., a iigaod ot an inttaceliuiar inter actor molecule (such as a molecule iliat acts either uDstream ot 
downstream of Gt.50 in a signal transduction pathways.), such that a GL 50 activity is achieved. 
[00S?j The ierm "signal transduction" is intended to encompass the processing of physical or chemical signals from 
the extracellular environment through the cs!i membrane and into the cell, and may occur through one or more of several 
mechanisms, such as actlvatlon/insctivatlon of enzymes (such as proteases, or other enzymes which may alter phos- 
phorylation patterns or other post-tran stations! modifications), activation of ion channels or Intracellular son stores, effector 
ensytne activation via guanine nucleotide binding protein intermediates, formation ot inositol phosphate, activation or 
tnactivaiion of adeoyiyl cyclase, direct activation (at inhib tioni of a transcriptional lacier an ri/or activation A "signaling 
pathway" refers to tne components involved m "signal iransduuion" of a particular signai into ci cell 
tOSSS] There is a known and definite correspondence between the ammo acid sequence of a particular protein and 
the nucleotide sequences thai can code loi the protein, aa defined by the genetic code {shown heiowj Likewise, fbete 
is a known ana definite correspondence between ths nucleotide sequence of a particular nucleic acid molecule and the 
amino acid sequence encoded by that nucleic acid moiecuie ; as defined by the genetic code. 



GENETIC CODE 
Alanine f Ala. Ai 
Argmlne (Arg. R} 



GCA ; GCC, GCG. GCT 

AGA, AC6, CGA. CGC, CGG. CGI 



Aspanagme tAsm N) 
Aspsrtic acid (Asp. D) 
Gysteme {Gys. C) 
Glutamic acid ;Giu. £) 
Gtutarnine {Gin. Q) 



AAC, A AT 
GAC. GAT 
TGC, TGT 
GAA GAG 
GAA. CAG 



Glycine (Giy, C) 
Hlstidine (His. Hi 
Isoleucine (lie. h 
Leucine (Leu. I ) 
Lysme (Lys. K> 



GGA. GGC, GGG. GGT 
CAC, CAT 
ATA. ATC ATT 

CTA, GTC. CTG. CTT, TTA, TTG 
AAA AAG 
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(continiiedV 



GENETIC CODE 
Methionine (Met M J 
Phenylalanine ;Phe. f • 

Proline iPfrs. Pj 

Serine ;Ser, 5} 
Threonine (Thr, T» 
Tryptophan (Tm, Wt 
Tyrosine (Tyr, Y) 
VaiwefVai. V) 
Tei mioailoo signal (end) 



ATG 

TTCTTT 

CCA. CCC CCG. CC r 

AGC. AGT TCA, TCC. TCG. TCT 

AC A. ACC AGG, ACT 

TGG 

TA<';:, TAT" 

OTA. GTC. GT6. oTT 
TAA TAG TGA 



A< imoortant and ..-veil known feature ot the genetic code is its redundancy. »vhergby tot most o' the amino acids used 
to make proteins, more than one coding nucleotide triplet may be employed (illustrated ?hove). Therefore a number of 
different nucleotide sequences may con'e foi a given ammo acid sequence Such nucleotide sequences aie considered 
functionally equivalent since they fesult m (he production ol (he same ammo acid sequence in sli onanisms (although 
certain organisms may translate some sequences more eS'cientiv than they do others'. Moreover occasionally . a meth- 
ylated variant of a punne or pyrsmidme may he found tn a giver, nucleotide sequence. Such mentations, do not affect 
the roding relationship between the trinucleotide anion and ;he corresponding amino acid 

in view of the foregoing, the nucleotide sequence of a ONA or RNA molecules coding for a GLSG polypeptide 
o f ih~iv ^tmi rfhy >>oit i r t>iei^f)« if* i »i(<< to dt-^r ti e ijLoO fliro * c ^\iitn c isn^'h q* i r { ~ * ">df 
t» translate She DMA or RNA molecule fnlo ar. amino acid sequence. Likewise, for any GLSO-armno ■ >.■-.<! sequence, 
corresponding nucleotide sequences that can encode GL5G polypeptide can be deduced irom the genetic code {which 
because of its redundancy, will produce multiple nucleic acid sequences for any given amino acid sequence ». Thus, 
description undfar disclosure herein or a GL50 nucleotide sequence should he considered to also include description 
atjc'cr disclosure of the ammo acid sequence encoded by the nucleotide sequence Similarly description and/or dis- 
closure of a GL5Q ammcj acid sequence herein should he considered to also include description sndr'of disclosure of ail 
possible nucleotide sequences that can encode the .an fine acid sequence. 

\\: Isolated Norteic Acid Molecules 



lOG90j One aspect o'' t^s invention pertains to isolated nucleic acid molecules thai encode GL50 polypeptides or 
o's biologically active DOfttons thereof, as well as nucieic acid fragments sufficient for use as hybridization probes to identify 
GtSO-encoding nucleic acid molecules (e.g . GL50 mRNA.i and fragments for use as PGR primers for the emaiil-cabon 
Of mutation of GL60 nucleic acid mo'eoijies. As used herein, me term ''nucleic acid molecule" ( s. intended to include DNA. 
moiecuics {s g oDKiA or genomic EJNA} and RNA molecules te.g.. mRNAi and analogs ot 1*8- DNA or RNA generated 
ustftg fiuoieotide analogs The nucleic acid molecule can be single-stranded or cioub'e-stranded but preferably is double- 
stranded DMA. 

[0091 j An "isoffsted" nur.ieir. acid molecuie is on«s which i:> sepesrated fiorn ottier nucieic acta molecules winch sre 
present ir the natutal source oi the nucieic acid Por exanole, with regards to genomic Df^A ?ne ienn "isolstea" inciuoss 
nucleic acid molecules which are sepa r ated from the chromosome with which the genomic D^A is natu^aity associated 
Preferably an "isointsd" nucieic acid molecule ;s free of sequences which naiuraiiy flank the nucieic gciri n.e , sequeor.es 

-■S.-5 located at the 5 ar-d 3' ends, of the nucieic acid > m ihe gsn<«nic DNA of the organism from which the nucleic add molecule 
is derived Fyr exatnple. -n various embodiments, the fsofated GL50 nucleic acid ifK-itscuie oau conLsm ies:= man about 
6 Kb <*kb. 3kb< 2kb t kh, (),:> Kb or O.t Kb of nucleotide ^sequences which naturally flank ihe nucleic acid molecule in 
genomic: DNA the cell from which the nucfex acid is dsoved Moreover ar, "Isolated" nucieic acid molecule, such as 
a cDfMA molecule, can b*i substantially free oi other cellular material or culture medium when produced ay recombinant 

so techniques, or substantially free of chemical precursors o' other chemicals when chemically synthesized. An "isolated 1 ' 
GL50 nuclftioaoid molecule may however be linked to ofher nucleotide sequences thai do no! norrn-aily flank the Gt.50 
sequences in genomic DNA <■(?;■;. the GL50 nucleotide sequences may be linked to vector sequences') in certain 
pt efsTed embodiments an "isolated" nucleic acid molecule, such as a cDNA molecule, else may be fiee of other ceiiular 
m>at&nul Hcwtivt!! t is nc>l nect;Ssaiv k;r the GL50 nucleic acid molecule to be 'ree of oth«r ceiiulai mateua! to be 

«y considered "isoialed" {>? g , a GL50 DMA nuiiecuie separated from other mammalian Df^A and inserted mio a bacterial 
cell would stiff be considered to be "isolated"). 

{0092} A nucleic acid molecule of the present invention e.g. a nucieic acid molecule having the nucleotide sequence 
of S&Q ID NO 1. 3. or 5, or a potf'un thereof, can be isolated usmg standard molecular biology techniques and the 
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sequence information provided herein. For example, using aii or portion of the nucleic acid sequence of SEQ iD NQ:i v 
3. or 6, as a hyfnciizafton prooe, GLSO nucieic acid molecules can be isolated using siandard hybridisation and clomng 
techniques {eg., as described m Semb'ook, J el ai MoteaAsr Cloning: A Laboratory Manual. 2nd. ad . Cold Spring 
Harbor Laboratory. Cold Spring Harbor Laboratory Press, Coid Spring Harbor. NY, 1989). 

JOSSS] Moreover, a nucleic acid molecule encompassing a!! or a portion of SEQ ID NO: ( . 3. of 5 can be isolated by 
the polymerase chain reaction {PGR; using synthetic oligonucleotide primers designed based upon the sequence of 
SEQ ID NO 1, 3, or 5. respectively 

[0094] A nucleic scid of tne invention can be amplified using cDNA, rnRNA or alternatively, genomic ONA. as s template 
and appropriate oligonucleotide primers according to standard PGR amplification techniques Tne nucleic add so am- 
plified can be cloned into art appropriate vector and characterized by SNA sequence analysis, Furthermore oligonucle- 
otides corresponding to GL50 nucleotide sequences can be prepared by standard synthetic techniques, e.g., using an 
automated ONA syofhesLief. 

[0095] in 3 preferred embodiment, an isolated nucleic acid molecule o1 the invention compr ises the nucleotide ssouence 
show in SEQ iD NO- 1,3. or 5, 

[0098] In one embodiment, an rsoiated nucleic acid molecule of the Invention comprises a nucleic acid molecule which 
is a complement of the nucleotide sequence shown >n SEQ ID NO:1. 3. or 5 or a portion of any o? Ihese nucleotide 
sequences A nut-eic acid molecule which is complementary to the nucleotide sequence shown in SEQ >D NO ■ , 3. or 
5. is one which is sufficiently complementary to the nucleotide sequence shown in SEQ ID HO:). 3. or 5. respectively, 
such that i* -;an hybridise to the nucleotide sequence shown in SEQ iD NO:1 ,3 or 5. respectively, (heresy terming, =a 
stable fiiopf&K. 

[0097] in still another preferred embodiment, an isolated nucleic acid molecule of the present invention composes a 
nucleotide sequence which is at least aboui 95% 98% or more homologous to she nucleotide sequence {eg., to the 
entire length of the nucleotide sequence) shown m SEQ iD NCo. or a portion of aiiy oi these nucleoside sequences 
[0098] Moreover, the nucleic acd molecule of the invention can comprise only a podion of the nucleic acid sequence 
of SEO iD NO:1, 3. or 5, for example a fragment which can be used as a probe or primer or a fragment encoding a 
biologically active portion of a GL50 polypeptide The nucleotide sequence determined from the cloning of tne GL50 
genes allows for the generation of probes and pumers designed for use tn identifying and/or cloning other Gl.SO family 
members, as well as GL50 family homoiogues from other spectes Tne prohe.-'phmer typically comprises a substantially 
purified oligonucleotide In one embodiment, the oligonucleotide comprises a region of nucleotide sequence Ui.nl hybrid- 
ises under stringent conditions io at least about 12 or 15. rxeferabiy about 20 or 25. more pretVably about 30. 33, 40. 
45. 50. 55. 80. 65. 75, or 100 consecutive nucleotides of a sense sequence of SEQ ID NO:1. 3, or 6. or oi a naturally 
occurring allelic variant or mutant of SEO ID NO:1 . 3, or 5. in another embodiment, a nucleic acid molecule of the present 
invention comprises, a nucleotide sequence which is at least about 400. <1S0. 500. 550, 600 850. ?C0 750, 800, 000. 
1000. or 1 too nucleotides In length and hybridizes under stringent hybridisation conditions to a nucleic acid moieoute 
ofSEQIONO:1i < 3,or 5, 

[0099] In another embodiment. ,3 nucleic acid molecule of the invention comprises at least about 100, 200. 3QU. 400, 
500, 600, 700 800. 900. 1000. or 1 1 00 contiguous nucleotides of SEQ ID NO !, 3, or 5 

[0100] In one embodiment, a nucleic aod molecule of the invention, e.g., for use as a probe, uoes not Include tne 
portion of SEQ iD NG'l from about nucleotides 1-370 of SEQ ID NO S. 

[0101] Preferab v, an isolated nucleic, acid moiecuie q' the invention cornpnses ai iewsi 3 portion of tne reding region 
of SEQ ID NO: 1 {'shown in nucleotides 07- i03S) or SEQ iD NO. 3 (shown in nucleotides 1-10*1 1 or SEQ ID NO:5 (shown 
m nucleotides 24-950) in another embodiment, a nucleic acid molecule of the invention comprises the entire coding 
region of SEQ ID HO: 1, 3. or 5, 

[0182] in other embodiments, a nucleic acid molecule oi the invention has a! teas! 70% identity, more preferably 60% 
identity, and even nice preferably 30% identity with a nucleic sc-4 molecule comprising; at least about 300. 400, 500, 
600, 700, 800, or ai about 900 nucleotides of SEQ ID NO: 1,3. or 5. or at least about 1 000 or 1 1 00 contiguous nucleotides 
of SEQ fO:NO:1 or 3. 

[0103] Probes based on the GLSO nucleotide sequences can be used to detect transcripts or genomic, sequences 
encoding the same or homologous proteins. In preferred embodiments, tne probe further comprises 3 tabe; group 
attached thereto, e.g.. the label group can be a radioisotope, a fluorescent compound, an enzyme orsn enzyme cofactor. 
Such probes can be used as s pari of a diagnostic test kit for identifying ceils or tissues which mwexpress a GL50 
polypeptide, such as by measuring a level of a GLOO-snooding nucleic acid in a sample of ceils from a subject e.g.. 
detecting GL50 mRNA levels or determining whether a genomic GLSO gene has been mutated or deleted 
[0104] A nucleic acid flagmen; encoding a "biologies!!/ active portion of a GL50 polypeptide" can be prepared by 
isvol-itmg o portion of Shf* 1 mc "X> + ide sequence o f SEQ ID MO 1 3 oi 5 which onr-ode- * polypeptide n.jv.nq ,-i QL50 
biological activity {-he biological activities of the GLS0 polypeptides are described herein), expressing the encoded portion 
of the GL50 polypeptide re g., by recom»in,ant esrpressiori ;rr viiro) and assessing the aclivity of the encoded po-'tlon of 
the GL50 polvpeDtide, 
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[010$] Nucleic acid molecules that differ from SEO ID NO.L 3. or -!> due So degeneracy of '.he genetic code, ana thus 
encode the same a GLBD member protein as that encoded by SEO 10 NO: ! . 3. or 5 -are encompassed by the invention. 
Accordingly, in or other embodiment, sin isolated nucleic acid molecule ot the invention has; a nucleotide sequence 
encoding a protein having an amino acid sequence shown in SEO ID UQ-A or 6. in another embodiment, an isolated 
nucleic acid molecule of the Invention has a nucleotide sequence encoding a GLSO polypeptide 
(0108] in addition to the GLSO nucleotide sequences shown >n SEQ (D NO 1 . 3, or 5 it will be appreciated by ihose 
skilled in the art thai DNA sequence polymorphisms that lead to changes <n the amino acid sequences of ihe GLSO 
polypeptides may exist vvitnm a population { >?.#.. tne human population). Such genetic polymorphism tn the GL50 genes 
may exist among individuals wfhin a population due io natural allelic variation As used herein the tetms "gene" and 
"rscombtnarit gene" refer io nucieie acid molecules which Include an open reading frame encoding a GLSO polypeptide, 
preferably s mammalian GLSO polypeptide, and can further include non-coding regulatory sequences. and nitrons Such 
natural allelic variations include both functional and non -functions! GL50 polypeptides and can lypiuaily result in 
variance m the nucleotide, sequence of a GLSO gen;:- Any and att such nucleotide variations and reselling ammo acid 
polymorphisms m GLSO penes that are the result of natical aiielic variation and that do not alter the junctional activity 
of a GLSO polypeptide are intended to be within the scope of the Invention. 

[0107J Moreover, nucleic sad molecules encoding other GL5G family members and. thus, nvinr.fi have a nucleotide 
sequence which differs from the GLSO family sequences of SEO ID NO 1 ,3, or 5 are intended to he within the scope of 
the invention. For example, another mGL50~l can he identifies based on the nucleotide sequence of hGLSO. Moreover, 
ftudeic acid molecules encoding GL30 polypeptides from Afferent species, and thus which have a nucleotide sequence 
which differs from she GL5Q saquenc.es of SEQ !D NO.1, 3. or 5 are intended to be vVithm the scope of fhe invention. 
Fot example, an ortholog of She mGLSC-i can he identified based on the murine nucleotide sequence 
[0108J Nucleic acid molecule? corresponding to natural allelic variants and homoiogues of the GLSO molecules of fhe 
iE ven h . if ^e i>-o itf 1 r q oas°1 < t me r hioiomg ij me >Si ^0 mHr-ic a >. >- r ^ri< v d ' e t»i us^tq Hie c PN' > 
disclosed herein os portions thereof, as hvLndirjaf-on probes according tn standard hybridisation techniques For ex- 
ample, a GLSO DNA can oe Isolated from a human genomic DNA library using ali or portion of SEO ;D NO: i . 3. or 5 as 
a hybridization probe and standard hybridization techniques (e.g , as described in Sambrook. J. et at Molecular Cloning 
A Laboratory Manual 2nd. ed, Cold Spring Harbor Laboratory. Cold Spring Hanbo;. NY. 1989} Moreover, a nucleic 
acid molecule encompassing ail or a portion of a GL60 gene can be isolated oy the polymerase cnain reaction using 
rtio jnuciyotir 1 ? i;rt^^'sd»iionwo"i'aie<!ijninih^^e<,tjpi<f^*otS^OlDNO 1 ; ot5 I < i <-s-i vple- ^NAr in >jp 1*0! 
horn cells (eg. by the guanidinium-ihiecysnaie extraction procedure of Chirgwrn et a! (19791 Biochemistry 18: 
5294-5290} and cDNAean be prepaid using reverse transcriptase re g . Moloney fviLv reverse transcriptase, available 
from GiDco/BRL, Bethesda, MD: or AMY reverse transcriptase, available from Seikagaku America, inc.. Sr. Petersburg. 
f-'L) Synthetic oiigoriucfeoi ide primers *or PGR amplification can be designed biased upon the nucleotide sequence 
shown m SEO ID NO: 1 . 3, or 5. A nucielc acid molecule of the invention can be amplified using cDNA or. alternatively, 
genomic DNA. as a template and appropriate oligonucleotide primers according to standard PGR amplification tech- 
niques, fhe nucleic acid so amplified can oe cloned into an appropriate vector end characterized by DNA sequence 
analysis. Furthermore, oligonucleotides corresponding so a GL5Q nucleotide sequence can be prepared by standard 
synthetic techniques, e.g., ustny an automated DNA synthesiser 

(0109j in another embodiment, an isolated nucleic acid moiecute of she invention can oe identified based on shared 
nudeoiide sequence tdeniuy using a mathematical algorithm Such algorithms are outlined «< more derail below \s&5 
is,g, f section 

[0110] In another embodiment, an isolated nucleic acid molecule of the invention is at least 1"x 20. 25. 30 or more 
nucleotides In length and hybridises under stringent conditions to the nucleic acid molecule comprising the nucleotide 
sequence of SEO ID NO 1, 3. or 5. In other embodiment, the nucleic acid molecule is -si feast .'50. 50. '100. ISO. 200. 
250, 300, 350. 400, 450. 500, 550, or 600 nucleotides In length. As used herein, the term "hybridizes under stringent 
conditions" is Intended io describe conditions for hybridisation and washing under which nucleotide sequences at least 
30%. 40%,, 50%, or *>0% homologous to each other typically remain hybridized to each olher. Preferably the conditions 
are such that sequences at least about 70%. more prefetahiy at least about 80%, even more preferably at least about 
85% or 90% homologous to each other typically remain hybridized to each other. Such stringent conditions are known 
to Those skilled in the art and can tss found in Current Protocols in fVloiecutar Biology. John Wiley & Sons. N.Y. f;9&S), 
8 3 1-8 3 8 A preferred, non-iimiting example of stringent hybridization conditions are hyandisaslon in SX sodium chloride/ 
sodium citrate iSSC) at about. -15 "a followed by one or more -washes in 0.2 X BSC, 0.1% SDS at SO-GS'C. Preferably, 
an isolated nucleic acid molecule of fhe invention that hybridises under stringent conditions to the sequence of SEQ ID 
NO "i .'3 or 5 corresponds to a naturally- occurring nucleic acid molecule. 

(01 "ti"J As used herein. - a "naturally-occurring" nucleic acid moiecute refsfs to an RNA or DNA molecule having a 
nucleotide sequence that occurs In nature {e.g.. encodes a natural protein}. In addition to the &L50 nucleotide sequences 
shown in SEQ ID NO; t , 3, or 5 it will be appreciated by those skilled in the art that DNA sequence polymorphisms that 
lead to minor changes m she nucleotide or amino acid seqjerx.es of a GLSO may exist within 9 population Such genetic 
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polymorphism in a GL50 gene may exist among individuals within a population due to natuial aiiei-c variation. Such 
oasuial allelic variations can typically resuit m 1-2 % varanc^ >n -he nucleotide sequence of the gene Such nndeoiide 
variations and r^suit^a. ammo acxl polymorphisms m a &L5C thai are me result oi natural a^oiie vanouon and that do 
not alter the functional activity of a 6150 polypeptide are within the scope of the invention 

[0112] in addition to natufally-oceun mg allege ^ananls of GL50 sequences that may exist in the population, the skilled 
artisan will further appreciate thai minor changes may oe introduced by mutation into nucleotide sequences of 
SEQ ID NQ;1 , 3. or 5. thereby leadmy 10 cnanges m the amino acid sequence of the encoded C'iotem, without altering 
She functional activity of a Gi30 polypeptide. For example, nucleoside substitutions leading to amino aod substitutions 
at "non-essential" amino acid residues may S>e made in the sequence of SFO ID NO 1 , 3. or 5. A "non-essential" amino 
a< id h ^ic'up '*> a u Mdut mat < ax L- s »(f o f im IP ^vi d tu m qui i £>■> i > a < -' 50 > v j<- sir i ijnn«. ill <c j me 
sequence of S£Q iD NO. t , 3, or 5) without altering the functional activity of s GL50 molecule. Exemplary residues which 
at e nun-essential and tneretore, amenable to substitution, can foe identified by one of ord» iary skill tn the art t>\ pertom nog 
an ammo aod alignment of S7 family members (or «t GL.50 family members} and determining residues thai are not 
conserved Such residues, because they nave not been conserved, are more likely amenable to substitution 
[0113] Accordingly, another aspect of the invention pertains, tc nucleic actd molecules encod rg GL50 polypeptides 
that contain changes in ammo sad residues that aie not essential tor a GL50 activity. Sued Gt &0 polypeptides differ m 
amino actd secuence from SEQ ID NO;2, 4. or o yet retain an inherent GLS0 activity An isolated nucleic acid molecule 
encoding a non-natural variant of a GL50 polypeptide can be created by introducing one or more n-jcleotide su&stliufions. 
SidCftionsor deletions into the nucleotide sequence of SEO ID NO' 1 . 3 or 5 sucn that one or moreammc acid substitutions, 
additions or detefmns an* introduced into the encoded protein, (violations nan he introduced into SEQ !D NO.1. 3, or 5 
by standard techniques such 03 site-directed mutagenesis and PCR-medratad mutagenesis Preferably, conservative 
amino acid substitutions 3ie made at one oi moie non-essential amino acid iesidues A "eofi*.ervaiive amino acid 
substitution" is one in which the ammo acid residue <s replaced with an amino acid residue havix. >.-; similar side cham. 
Families of ammo aoici residues naving simitar side chains have been del mad in the *rt. indud" 19 oasic side chams (e c? . 
lysine, a/ginine, histidmet acidic side chains (eg . aspartic acid, glutamic acid) uncharged polar side chains {eg., 
glycine aspatagine. yiufamine. senne, threonine, tyrosine, cysteine!, nonpolar aide chains (0 g.. alanine, valine ieucme, 
isoiotx:ine, proline phenylalanine, methionine, tryptophan}, beta-branched side chain;; (e.g.. fhieomne, valine, isoieu- 
cwe! and aromatic s,ids cha<os (e.g.. tyrosine, phenylalanine, tryptophan, htstirtine) Thus, a nonessential amino acid 
residue in s GLSt) is preferably replaced with another ammo acid ii&sidue from tne ss-ne side cnam fainity, 
[Q1 14] Alternatively, m another etrfbodttnent. muialtans can be introduced randomly along all et pari of a G1.S0 coding 
sequence, .such as by saturation mutagc-nesis or rations! cassette mutagenesis, and the resultant mutants can be 
scn?ened for their ability to bind to a iigand, or to bind to intracellular interactor molecules to identify mutants that retam 
functional activity. Following mutagenesis,. tn& encoded Gt.50 mutant pro;eiii can be exprewid recomfcinan'ly >r- a host 
cell and the functional activity of the mutant protein can be determined using assays available in the art for assessing 
a GLSQ activity. 

[0115] Accordingly, another aspect oi the invention pertains so nucleic acta molecules encoding GLS0 polypeptides 
that ^ nta 1 Uw\i >s ■> V' it -<.> m id 1 1m o thai a o not ONS'-nttal f >r \ twitv i torn , xjv -Jtiynfi i.nk . , ihs pik 
up analysis shown herein, cd*i be used to sc-iect amino acids which may be amenably to aitisrsstion For exanipte, the 
18 ammo acid locations whicn aligned identically between ass six molecule* within the extracellular domain are well 
oonsetveri and arc-, ihefwfoie, less likely to Ue amenable to c'i'teiation. SirnHafty. of the- 32 positions that defit'ii? the 
predicted igV-i'Ke and IgC-likc folds of me B? family molecule's. 13 aie identically conserved between ajj si>: molecules, 
most notabiy the 4 cysteines that afiovv intramolecular folding of domains. Therefore, these amino acids are unlikely to 
be amenable; fo alteration. Other aieas of significant sequence conservation were also seen in ;he extracellular domain. 
For example, valine residue coi responding to position 86 of mGl.50-1 ts shared oy fiGl.50. and B7-2 sequences n>ay 
not be amenable io alteration. Likewise, the tyrosine at position 87 of mouse mGL50-i v<hich is conserved ;4 cot^e- 
sponding locitions in hGLSO and 87-1. The 16 positions with identity scores- of 8 -5 positions are shared by mouse 
mGI.50 -1/hGL50 and 37-1 4 posiiions shared between mouse mGLSO-VhGL 50 and B7-2. and 6 positions are shoved 
between B7-1 and B7-2; may not be amenable to alteration, in addition, positions m the transmembrane ar>..tor cyto- 
plasmic domains, conserved among the GLS0 family m&n-beis (in particular tyrosind residues in the transmembrane or 
cytoplasmic domain of a GLS0 moJectjiej. Again, these positions are unlikely to be amenable to alteration it GL50 sctivily 
is to be maintained. 

£0118] Vet another aspect of tne invention pertains to non-naturaiiy occurring GL50 molecules nucleic acid niolecules 
which are chimeric in that they comprise a nucleic acid sequence encoding Gi~50 ^ansmembraneof cytoplasmic domain 
which they do not naturally comprise f-'or ^xsmpte. m one embndtrnent tfanpmernbrane an'f'Or <.,ytcij.)!asmic ditmalus 
of a GLS0 domam c*n be "swapped" or "sbyfiied" using standard molecuiar btoJooy techniques to create GL50 ntoiecuie-s 
fhat have altered signal transduction properties as compared to a naturally occurring GL5Q molecule. Such nucleic acid 
and polypeptide molecules are also embraced by the invention. 

fOU?] in yet another aspect, GL50 nucteic acid molecules car. be engineered to comprise nucleic acid sequences 
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encoding at teasi a portion ot another B? family member, e.g.. B7-1 or B?-2 For example. using standard techniques, 
nucleic add molecules can be made thai encode hybrid GL5CS;87 molecules with uganti binding and/be signaling properties 
that differ from those raen «■> naiutaliy occurring molecules For example, in one embodiment, the sequence oi chicken 
Gt.50 can Us used to design molecules with altered signaling andr'or binding properties. The sequence similarity 

between avian Gt.50 and mammalian forms u? the molecule and their difference in figand preference can be exploited 
ks this end. For instance, progressive substitution of residues conserved between avian GL 50-kke protein (Y08823) and 
GL50 with those found in 6150 do make the molecule more GL50-ttkai may result in 3 functional rnclec.uk: that binds 
to (COS and CD2S and CTLA4. ig-fusion or other constructs comprising huybrio GL5CV8? proteins can he used to 
achieve differential activation or inhibition of target ceil populations and shewing of T cell Dhenotypes. Such nucleic acid 
and polypeptide molecules are also embraced by the invention. 

(011 8] Yet another aspect of the invention pertains to isolated nucleic acid molecules encoding a GL50 fusion ore-terns. 
Such nucleic acid molecules, comprising at least a first nucleotide sequence encoding a Gt.50 polypeptide, polypeptide 
or peptide operative!* linked to a second nucleotide sequence encoding a non- GL 50 polypeptide, polypeptide or peptide 
can be pr spared by standard .-scomfcinant ONA techniques 

[0119] In a preferred embodiment, a mutant GL50 polypeptide can be assayed for the ability to: 1) costimuiate tor 
inhibit the oostirrujiation ot s.g., in soluble iorni) the proliferation and.'or effector function (e.g. cytokine secretion (suet) 
as. for example '-1-2 or it. -i f>;> of activated T eel is. 2} bind to an anti-87 sntibody, and/or 3} hmd to a GL50 ligand (e.g.. 
to CD28, GTLA4. and/or ICOS). 

in addition to tno nucleic acid maiacutes encoding GLSO polypeptides described above, another -aspect ot the 
invention pertains to isolated nucleic add molecules winci are antisense thereto An "antisense" nucleic acid molecule 
composes a nucleotide sequence which is complementary to a "sense" nucleic acid molecule encoding a protein e.g 
complementary to the coding strand of a doubie-shanded cDNA molecule or complementary to an mRNA sequence 
Accordingly, an antisense nucleic acid molecule can hydrogen bond to a sense nucleic ■add molecule. The antisense 
nucleic acid molecule can be complementary to an entire G150 coding strand, or only to a portion {hereof m one 
embodiment, an antisense nucleic acid moiecuie is antisense to a "coding region" of the cooing strand of a nucleotide 
sequence ended; no, GL50 The term "coding region" refers to the region of the nucleotide sequence compiismg codons 
which are insulated into amino acid residues., in another embodiment, the- antisense nucleic acid moiecuie is antisense 
to a "noncoding region" of the coding strand of a nucleotide sequence encoding GL?0 The term "noncodlng region'' 
feteta to 5' and 3" sequences which flank the coding region that are not translated into amino acids (i.e. also referred 
to as 5- and 3' untranslated regions), 

[0121] Giver: the oodmg strand sequences encoding GL50 disclosed herein, sntisense nucleic acid molecules of the 
invention can be designed according to the rules of Watson and Cnck base pairing. The antisense nucleic acid molecule 
can tee complementary to the entire coding region of Gt.50 mRNA. but more preferably is an o'lgonudeofide which is 
antisense io only a portion of the ceding or noticed Ing regiori of GL50 mRNA, For example, the antisense oligonucleotide 
can be complementary to the region surrounding the translation start site of GL50 mRNA, An anusense oligonucleotide 
can be , for example, about 5, 1 0 f 5. '2G< 2'i. 30, 35 : 40. 45 or 50 nucleotides in ie;-igtti An anf isense nucieio acid n'solecule 
of Ihe invention can be consUuoied using chemical synthesis and enzymatic ligation reac-ions using procedures; known 
in the 3d. For example, an antisense nucltsk: aold fe.y.. a?i anstsense oligonucleotiue) can be chemically syritiie-sr^ed 
using naturally occurring nucleotides or variously modified nucleotides designed to increase the biological stability of 
ihe molecules oi to increase the physical -stability of the duplex former! behveen the aniisens-s 3r.d sense nucteic aoids. 
e.g.. phosphoroihioate rjenyastves and acridme substituted nucleotides can be used Examples oi modified nucleotides 
which can be used to generate the antisense nucieicaod include 5-fiuoiouracil. S-bromourscii. 5-chiorouracrl. 6-tcdou- 
ractl, hypc*anth:ne, xantine 4 -acetylcytosine S-fCiarfcoxyhydroxyimethy ! > uracil. 5-carbosyniethyiamir^ornethyi-2-thiou- 
ndine. 5-carbo>:yr'ieihy!anii{iomethvluracii, tjihydrouracii. beta-D-galacicisylqueosirie. inosine. NS-isopentenyiadentne, 
hrrtethytgijanine, i-methyiinosine. 2,£-diiTieihy!guanine. 2-metliyiadenine. 2-methy!guanine ; 3-methytcytosine. 5-meth- 
yicytosine, N6-adenine, 7 -rnethyiguamne, 5~irietfiyiarntnomettiyjuracil ; 5- meiho:<yaminornethy!-2- Ibofiraci! beta •□- 
mannosyigijeosine S'-rnetho-xyoathoxyrjioiliyluraiMi 5-mefrioxyufacif, 2-mefhylttiio-N8-!soperitenyi;:deriine, uraci-S- 
Dsyaot-iic acid {v}. wybutoxoslne, pseudouraoll, queosine. 2--5hfOcytosine. S.-methyi-2-thioufacil, 2-thioofacil, 4"thiour5icii, 
5-methyturacif, uracil-Soxyacetic acid methyiester. ur^cil-5-oxyacetic acid fv}. S-methyi-S-thiouraoil, 3-{3-ammo-3-N-2- 
carboxypropyt) uracil. {acp3)w. and 2,6-dsaminoptirine. Alternatively, the antisens-e nucleic acid c-an be prextsjeed bio- 
logieaiiy ursing an exptossron vector into whr(;h a nuoieic acid has besn subcloned tn an aniisense on&ntatson (i.e . RNA 
transcribed from the inserted nucleic acid wilt be of an antisense orientation to a target nucleic acid of interest; described 
further in the following subsection ,i 

101221 The antisense nucleic acid molecules of the Invention are typically administered to a subject at generated in 
situ such that they hybndize with or bind to cetiutar mRNA andr'or genomic DMA encoding a GL50 polypeptide to thereby 
inhibit expression of the protein e.g.. by inhibiting transcription and;or translation The hybridization can be by conven- 
tionai nucleotide complementarity to form a stable dupis*, or, for example, in the case oi an antisense nucleic acid 
molocufe which binds to ONA duplexes, through specific interactions io She major groove of trie double Helix, An example 
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05 es route of aamlmssrafcon of antisense nucieic acid molecules 0* the invention includes direct injection at 3 tissue site. 
Alternatively sntisense nucleic acid molecules can be modified to target selected cells and then administered system- 
icaiiy for example, for systemic administration, anfisense molecules can fx; modified such that they specifically omd So 
receptors or antigens expressed on a selected ceil surface. e.r>.. by sinking she antisen.se nucleic add molecules to 
peptides cr smooches which bind io oei; surface receptors, or antigens. The anttsense nuclstc acid molecules can also 
be delivered to cells using the vectors described herein To achieve sufficient intracellular concentrations of the anhsense 
molecoies, vector conriiucts m which the ansisenee nucleic acid molecule is placed under !h» control of s strong pel h 
or pot it! promoter are preferred. 

[0123] in yel another embodiment, the antisense nucleic acid molecule ot the invention is; an rr-anomenc nucleic acid 
molecule Ao ix-anorneric nucleic acid molecule forms specific doubie-slraoded hybrids wish complementary RNA in 
which, contrary to the usual [Jurists, the strands run parapet to each other (Gaultier et ai ; 1387.? Nucleic Acids. Res. 1 5: 
6625-664"! i The antisense nucleic acid molecule can aiso comprise a 2'-o-methy!ribon:.:cleofide (Inoue ef a! {1937} 
Nu< Li> A ,c>k j W, KUt 1 , a ci.imesk. RN«i DNU w.WQ.te (lornje m al { > FFB^ I ed C'ts 32/ JMt 
[0124] in still another embodiment an antisense nucleic acid moiecuie of the invention is a ribci<ryme Rjboirymes are 
catalytic RNA molecules with nbonuciease activity which are capable of cleaving a single-stranded nucleic ac-d. such 
as. an mRNA. to which they have a complementary region. Thus., nbcv_ym.es (e g : hammerhead ribozymes (desenhed 
m Hoseiotf and Gedach (1988} Nature 334 585-591)5 can be used to eatafyfically cleave GtuO mRNA transcripts to 
thereby Inhibit translation of GL50 mRNA. A ribozyme having specificity for s GLSO-encoding nucie c acid can be designed 
based upon the nucleotide sequence of a GL50 disclosed herein (e.g., SEQ iD NO: 1 3 or S; For example, a derivative 
d r t-'f if I_ \ ^ p N *ca i lit it h nv\iiii htf t . h * i 1 ft \eiu<- . 1 ^ HV . 'kmi 111 ntf t < v )i it ✓ 

to the nucleotide sequence to be cleaved m a GLSO-encoding mRNA Sse, e.g . Ceeh et at U S. Patent No 4.987.071 
and Gech el ai U S. Patent No 5. 11 6. 742. Aite> natively. GL50 mRNA can he used to select a catalytic RNA having a 
specific nbonudease activity from a ooo\ of RNA moiecules. See, e.g., Battel D and S^oslsk J W i 1 99.3 ) Science 
261 1411- 1418 

[0125] Alternatively. GL50 gene expression can be inhibited by targeting nucleotide sequences complementary to the 
regulatory region of the GL50 (e.g., the GL5P promoter and/or enhancers} to form triple helical structures, that prevent 
iransciiplion of the GL50 gene >n target ceils; See jenemiiy. Heiene. C (1991} Anticancer Drug Oes 6(6} 569-84 
Helens, C. etal (1992} Ann. hi. Y. Acad, Sci. 680 27-36: and Maher. L J. {1392) Bicessays I4(i2}:307-15 
[Q 1 26J in yet another embodiment, the GL60 nucleic acid molecules of the present <nyention can be modeled at Ihe 
base moiety, sugar moiety o< phosphate backbone to improve, e g . the stability, hybridisation, ot solubility of trie molecule. 
For example, the deoxynbose phosphate backbone of the nucleic acid molecules can be modified to generate peptide 
nucleic acids (see Hyrup S. and Nielsen, P.E. f i398)Bioorg. Med. ChenM(i) 5-235. As used herein, the terms "peptide 
nucleic adds" ot TNAs." refe; to nucleic acid mimics, e.g. ON A mimics, m which tfie deoxyribose phosphate backbone 
is replaced by a pseudopeptide backbone and oniy the tour natural nudeobases ate retained. The neutral backbone of 
PNAs has been sno^n to ailow for specific hybridisation to ONA and RNA under conditions of low sonic strength The 
synthesis of PNA oligomers can be performed using standard solid phase peptide- synthesis protocols as> desenbed in 
Hyrup and Nielsen (1398; supra. Perry-O'Kesfe et ai. <193S) Proc. Natl, Acad. Sci. USA 93 f 4670-675 
[0127] PNA-5 of GL50 riucleic acid molecuie-s can fre used m tfierapeufio and diyynosno tiypticiifions. For yyanipie, 
PNAs can be used as antisensa or antigene sgents for sequence-specific modulation of gene expression oy. lor example, 
inducing trgosicripiion oi iransts' K-n anes; or inhibiting nEspiication. PNAs oi Gi.50 nucieic acid irioiecules C3n also be 
used sntheancilyslsof Mngi^ 1 a=?t c mat- ( < t n g<-ne{pf, i 3 PNa Hi < ic IP^RsGmping ^ ar i^ilr^sS ion 
enzymes' when used in combination with o'her enzymes, /e.g.. S 1 nucleases (Hyrup and Nielsen ( 1 396} supra;}: or as 
probes or primers for DNA sequencing or hybridisation (Hyrup .and Nielsen (1996) sup/a: Perry-0 Kee'e {t996} supra) 
li'i another embodiment PNAs of GI.50 can be modified, {e.g.. to enhance their stability or cellular uptake}, by 
attaching lipophilic or other helper groups to PNA. by the formation 0; PNA-DNA chimeras, or by the use of lipotom.es 
orottief techniques of dtug delivery known m the art, F-'or example . PNA-DNA chimeras of Gt.50 ni;cleic acid molecules 
can be generated wtiicii may combine the advantageous, properties of PNA and DNA Such chimeras sliow DMA rec- 
ognliion enzymes. ;'e g. . RNAso H and DNA polymerases], to Interact wijfr fhe DNA portion while the PNA portion would 
provide high binding gffinrfy and specificity. PNA-DNA chimeras can be linked using! inkers of apprepr late lengths selected 
in terms of base stacking, number of bonds between the nuoieobases, and orientation (Hyrup and Nielsen ( '1 996} supra) 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup and Nieisen {19915} supra and Finn P J. 
et al. f 1996} Nucleic Acids Res. 2-1 ( 17):33?7-03. For example., a DNA chain can be synthesized cn 3 solid support using 
standard phosphoramldits coupling chemistry and modified nucleoside analogs, e.o.. 5 (4-metho:<ytriiyl}arnir!0-5'-de 
ossythymidm;? phos;phoram:diie, can be used as s between the PNA and ?he 5' end of DNA (Mag. M el ai. (1989} Nucleic 
Acids Res 17-5973-88; PNA monomers ate then coupled in a stepwise manner k> produce a chimeric moiecuie with 
a 5' PNA segment and a 3" DNA segment (Finn etal ( 1 996} supra). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA. segment (Petersen K. H. et ai. (19 75) Bioor game Med . Ghem Leri .5 t f 1 9- 1 11 2d ) 
f&1;>§] in other ssmfcxiiments, the ohoonucieotide may Indude other appended groups such as peptides i&g. for 
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targeting nost cell receptors *r> wo) ot agents faciiitaung tianspon across trie ceil memc-rane (see e.g.. Letsinger st 
3i. ( 198S) Proc Nat!. Acad Sc USA 86:6553-6556; t.emaitre et el. {193?) Proc. Nati. Acad. Sci. USA 84,648-66;? PCT 
Publication No W08? 09810}or!hoDioDd brain bamer (sea e.g.. PCT Publication No, WOSS'10134). In addition oh 
gonudeotldes can be mod'fied with hybridization -triggered cleavage agents f See, e.g., Krol et a! 0968} Biotecnniques 
6.958-978) or intercalating agents. {See. e.g. Zor-. nsm Pharm. Res. 5:539- &-18). To Shis; end. the oligonucleotide may 
be conjugated ft.- another molecule, too,., a peptide, hybrids-ion triggered cross- linking agent, transport agent or 
hybncj'^stiori-jrifjg^red decays ageon 

i)i isolated GL50 polypeptides and Ant>GL50 A ntt bodies 

£0130} One aspect of me invention pertains to isolated GL50 polypeptides, sod biologically act ve portions -hereof, as 
well as polypeptide fragments suitable tor use as immunogens to raise anfi-GLSO antibodies in o*»e embodiment, native 
Gi.50 polypeptides can be moisted f v om ceiis or tissue sources by an appropriate purification scbemo using standard 
profem purification techniques In anoiher embodiment GL50 polypeptides are produced by recombinant DMA tech- 
niques. Alternate to recombinant expression, a GL50 polypeptide or polypeptide can be synthesized chemic-ittliy using 
standard peptide synthesis techniques. 

[01313 A' 1 'isoi-ilt 1 oi r>u-meu ' p-o + t-in o< bic oycailv act \ e con on trce^ is su, o*an laffy tree ot <■ el.' ''at m >ttua! 
or other contaminating proteins from the ceii or tissue source from which the GL5Q polypeptide is derived, or substantially 
free from chemical precursors qi other cbemioais when chemically syrthesised The language ^substantially free of 
cellular matetis!" includes preparations of GL50 polypeptide in uvriich the prolem is separated from cellular corn pon sals 
of the cells from which it is isolated or reeombinanliy produced in one embodiment, the language "substantially free of 
cslluia> material" includes prepaiatio^s of GL50 polypeptide having less than nbout 30% {by dry weight; ut non-Gt 50 
polypeptide {also : eierred <o herem as a "con tamo sating protein"), mors? prefer ably less than about 20% of non-Gt.50 
polypeptide still more preferable less than ghoul 10% of non-GL5Q polypeptide and mosl preferably less than about 
5% nor t-GLSO polypeptide. When the GL50 polypeptide or biologically active portion thereof is recombinants produced, 
it is also preferably substantially *r«e of culture medium. * © culture medium represents less than about 20%. more 
preferably less, than about " 0%. and most pre f i?rab!\ less than about 5% of the voiuine of the protein preparation. 
[0132] The language "substantially free of chemical precursors or other chemicals" includes preparations of GL50 
polypeptide m winch the protein is separated from chemical precursors, or other chemicals which are involved in the 
synthesis oi th* protein, in one embod-ment, the language "substaniisiiy free oi cremkal precursors or other ohem-cais" 
includes preparations of GL5C polypeptide having less than about 30% tby dry weight) of chemical precursors or non- 
GL?0 chemicals, more preferably less than about £0% chen-iioai precursors ot non-GL50 chemicals, still more preferably 
Isss than about "■{>% chemical precursors; or non-GLSo chemicals, .sod most preferably less thisn about &% chemical 
prc-cursor.; or non-GL5C ohermcais. 

i.53133) Another aspect of tne invention pertains to isoteted GlSO polypeptides. Preferably, the GL50 polypeptides 
comprise the ammo aod sequence encoded by S6.Q ID NO. t 3. or 6. In .another preferred embodiment, the protein 
comprises fhe ammo acid sequence 0? SEQ ID MO 4, or £. in other ombod:r?i&nts, the proiem has af least 50%, at fenst 
60 % ammo add identity, more prefetalMy 70% amino acid identity > mure preiefiibiy S0%. and even more preferably. 
9Q'-:' t - orSvi-'M gn'iino acid identity with the amino acid sequence shown m SEQ ID NO: A. or 8 

{01 343 in other embodiments, the Inveniion provides isolated poriions of a G15\) uolypep!i-.5e GLSO pc-iypepiidos 
comprismy a 6L50 polypeptide domairi Exemplar/ <3L50 polypeptide doqtains arc shov.n <n Figyre -2 and include. igV- 
like, igC-like transmembrane, and cytoplasmic domains. 

ts5135j The invention further pertains to soluble forms of GL50 poiy peptides Such forms can he naturally occurring 
or can be engineered aiici can ajmpnge. o.g , an lixtVace kiiat tiomam <:•' a &LS0 polypeptide In one embodiment, the 
extracellular comam of a GLSO polypeptide comprises the IgVand |gC ciomairts after clesvsige of the signal sequence, 
but no! the transmembrane and cytoplasmic domains; of a &L5C poiypepiide (e.g., corresponding to [he amino ac;d 
se>fut"-c^ noift ikiu, -jrr io m -a Z2 z^c <. ■ ?,b < J ID NO ri) 

[0 1 36] Biologically active portions of a GLSO polypeptide include peptides tornpnsi ng a^i no acid sequences suff toieoi iy 
homologous to or derived from the emino soid sequence c-f the GLSO polypeptide, which Include less ammo -acids than 
the full length GLf'-O polypeptides and exhibit at least one activiiy of a Gi.50 polypeptide Typically, biologically active 
pmti c >mous^ 5 dc n a u < r motit Atth =it astoix s^ii,!'-, >M - Gt h0 pni>/f >v>u J > A t iofoiiirnily jr»'^«- porimno* a 
GL50 polypeptide can be a polypeptide wftich is, tor example, at teasf 10 £5 50. 100 150. 200 or more amino acids in 
.length, 

£01 37] To de'fti mine the percersi ideniity >of two amino add sequences oi of two nudeicaad se-:juenc:es. the sequences 
are aliened for optimal comparison purposes (s g yaps can be introduced in one or both of a first jnd a second ammo 
acid or nucleic acid sequence for optimai alignment) in 0 preferred embodiment, the length of a reference sequence 
aligned for comprjrtson purposes :s al least 30%. preferably at least 40% . more preterably at least 50%. even oiore 
preferably at least 60%, and even more preferably at least 70%, 80% or 90% of She length of the reference sequence 
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1 he residues at corresponding positions are then compared and when a position in one sequence is occupied ay We 
same residue as the corresponding portion m She other siequence, then the molecules are identical at that position. The 
percent identity between Iwo sequences;, therefore, is; a function of the number of laer-hcal positions abated t-y wo 
sequences (i.e.. % identity ~ # of identical posltions/totai U of positions x 100). The percent identity between the two 
sequences is- a function of the number of identical positions shared by She sequences, taking into account the nmnbei 
of gaps.. Kind the length of each gap, which are introduced for optimal alignment of the two sequena;$ As used herein 
amino acid or nucleic acid "identity" is equivalent to ammo acid or nucleic acid "homology". 

[0138] The comparison of sequences end determination cf percent identity between two sequences can be accom- 
plished using a mathematical algorithm A non-limiting example- of a mathematical algorithm utilized tor comparison of 
sequences is the algorithm of Karlln and Altscftu! 1 19*30) Proc. Natl. Acad Sci. USA 87-2254. modifiers as in Kariin and 
Aitschul { i993) Free:. Natl. Acad, Sci. USA 30^873. Such an algorithm is incorporated into tne NBLAST and XBLAST 
programs (version 2 0} of Aitsohui, et af. (1990) J fvfoi. Bioi 215.403 BLAST nucleotide searches can be perfotmed 
with She N6L.AST program scons- 100. wordienglh- 12 to obtain nucleotide sequences homologous; to the nodose aocf 
molecules of the invention 8LAST protein searches can be performed wtth J he XBLAST program, score^SO. wordlength 
=3 to obtain amino acid sequences homologous to the protein molecules, of the invention. To obtain gapped alignments 
tot comparison purposes. Gapped BLAST can be utilised as. described in Aiischui ef a! . (1997) Nucleic Acids Research 
25{i7j.3389, When utilizing BLAST and Gapped BLAST programs, the default parameter of the respective programs 
fe,g , XBLAST and N 8 LAST; can be used See hti p://www.n c oi.n im.nib .3ov. Another preferred, non-limiting example 
of a- v i algorithm uuteed for the comparison of sequences; is. the .algorithm of Myers and Milter CABtOS (1989) Such an 
algorithm is incorporated into the ALIGN program (versio'i 2.0 or 2.QU} which is pad of tha GOG sequence filiqnment 
software package When utilizing (he ALIGN program for comparing amino acid sequences a P.AM120 weight residue 
table, a gap length penalty of 12. and a gap penalty of 4 can be used. 

10139] A3 another example, the alignment program m Geoeworks picgram (by Oxford Molecular, a g version 2.5. 1 ) 
can be used with the parameters set as follows: gap creation = 18. extension penalty = 4. scoring matrix - rastadna cmp, 
and a constant PAU factor, 

[01401 Another non- limiting example of .3 mathematical algorithm utilised for this alignment of protein sequences :s 
the t.ipman-Pearson algorithm (Llprnan and Pea '-son ( 1 9851 Science 227i4.$5). When using the t.ipman-Pearson al- 
gorithm, a PAM250 weight residue table, a gap length penalty of 12, a gap penalty of 4. and a Kutpie of 2 can be used. 
A preferred, non-limiting example o: a mathematical algorithm utilized let the siignmeni of nucleic sad sequences :s !he 
Wilbur-Lipman algorithm {Wilbur and i.ipman f 1983} Proc Nail. Acad, Sci. USA 80:728}. When using the Wilbui-Lipmsn 
algorithm, 3 wmdow of 20. gap pertaify of 3, Ktupie of 3 can be used. Both She t.tpman- Pearson algorithm and the Wilbur- 
Lipman algorithm are incorporated, for example, into the MegAiign program {eg . version 3,i.?t which is par of the 
DMAS TAR sequence analysis, software package. 

[QW] Additional algorithms lor sequence analysis are known in ;he art. and include ADVANCE and ADAM, described 
in Tores ii and Robot?) flS94s Comput. Appi. Biosci. 10:3: and FASTA, described <n Pearson and Lipman fi9S8j Proc. 
SMatf. Acad, Sci, USA 85:2444, 

[Q142j In a preferred embodiment, the percent ideality herween two ammo acid sequences is determined using ;he 
GAP program in ttt« GCG software package, using either a Blosum 6S mdtrix 01 a PAM250 matrix, arid a g«p weight of 
18. 14, 12. 10. 8. 6. or 4 and a length weight of 1.2. 3. 4, 5 or 6, in yet another preferred embodiment, tne percent 
identity between two nucleotide sequences; is delermirtisd using the GAP program m ins GCG sofiwsire psckagsf. us,ing 
a NWSgapdna. Cfv'lP matnx and a gap weight of 40, 50. 60, 70. or 80 and a length weight of ^, 2. 3,4, 5. or 6 
[0143] Protein alignments can also be made using the Genewoffcs global protein alignment program ,<e o,. version 

2 5.1} with the cosi to open gap set at 5. the cost to lengthen gap set si 5. the minimum diagonal length siet ;at 4, !he 
maximum diagonal offset set at 130 the consensus cutoff set at 50% and utilizing the Pam 250 matrix. 

[0144] The nucleic acid and protein sequences of me present invention can further be used as a "query sequence" 
to perform a seatch againsl public databases to, for example, identify other family members or re sted sequences;. Such 
searches can be performs! using (he M8LAST and XBLAST programs (Version 2 U) of Attschui. et af. (1390) J Moi 
Bioi. 215.403-10 BLAST nucleotide searches can be performed with the NBLAST program, score = 100, woraiongth ~ 
12 to obrsin nucleotide sequences homologous to GL50 nucleic seid molecules of the invention. BLAST protein searches, 
can be performed with the XBLAST program, score ~ 5fi. wordlengfh ~ 3 -o obtain amino acid sequences homologous 
to GL5Q »olvpept(de mtjlecules of the invention. To obtain gappeo afignnientsi for comparison purposes, Gapped BLAST 
can be utilized as described In Attschui et ai. .1997} iNucetcAcids Res. 25(i7t:3389-3402. Whfn utilising BLAST and 
Gapped BLAST programs, the default params<rets of the respective programs; fe a., XBLAST and N'BLAST) can be used 
For exarapie the nucleoiide sequences of the invention can be analyzed using the default Blastn matrix 1-3 with gap 
penalties -set at: existence 1 1 and extension 1 The amino acid sequences of fhe invention can oe analysed, using ihe 
default settings the Biosum62 matrix with gap penalties set at existence 1 1 and extension t . See http://www.nc- 
bi, nlm.ml-i.gov. 

J0145] The presence of divergent carboxyt regions on RACE clones illustrated by sequence aiignmeafs suggest that 
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alternate signaling functions may be performed by these distinct molecules by the additional tyrosines to the intracellular 
domain of fhese molecules. To date, only sporadic studies have been performed to determine whether intracellular 
e.iVm' kjfvcths- B' ,rt tfiV r>!t !h f na-.is> of the ,v><,»nt e o + -yt »pi sum ouumn \so' G! 5< se<" cn vs 
one can predict that such signaling events exist, inspection of the cytoplasmic domains of mouse and human 87- i and 
Br -2 show negligible sinVianty and ;t has .also been si.1g9es.ted that the B7 cytoplasmic domain may be completely 
dispensable, based on !ha reported ability of B7 molecules to function m gpi-snchored constructs completely lacking 
cytoplasmic sequences. Accordingly, in one embodiment, tyrosine residues in the intracellular domain of a GLS9 tyrosine 
molecule can be altered to modulate intracellular signally via s GL50 polypeptide. 

[0146] The invention also provides GL50 chimeric or fusion proteins. As; used hereim a GL50 "chimeric protein" or 
"fusion protein" comprises a GL50 polypeptide opera-ive'y linked to a r>on-GL50 polypeptide. An "GL50 polypeptide" 
refers to a polypeptide having an amino acid sequence corresponding to GL50 polypeptide, whereas a "non-GLSO 
polypeptide" refers to a polypeptide having an amino acid sequence Corresponding to a protein which >s not substantially 
homologous. So the GL5G polypeptide, e.g.. a protein which is different from ihe GL.50 polypeptide and which Is derived 
from the same or a different organism Within 3 GL50 fusion protein the GL50 polypeptide can correspond to all or a 
pcrilon of a GL50 polypeptide In a Deferred embodiment, a GL50 fusion protein composes at least one biologically 
active portion of 3 GL5Q polypeptide, s § . an extracellular domain of a GL50 polypeptide Wilism fhe fusion oroteim the 
term ■'operatively linked" is Intended to indicate that the GL50 polypeptide end the non-GLSO polypeptide are fused In- 
frame to each other. The non-GLSO polypeptide can be fused to the N-terminus or C-terminus of tne GL50 polypeptide. 
[£H4?] F or example, in one embodiment, the fusion protein is 3 G&T-GL50 member t'us-ion protein in which the GL50 
member sequences are fused to the C -terminus of the GST sequences;, in another embodiment she fusion protein ;.s a 
GL50 member- HA fusion protein in which the GL50 member nucleotide sequence is inserted in a vector sud i as pCEP*- 
HA vector (Herraohet-. R. F s-t ai (1995) Genes Dev. 9:306 7-308;?) such thai fhe GL50 member sequences are fused 
in frame to an influenza hemagglutinin epitope lag Such fusion proteins can facilitate the purification of a recombinant) 
GL50 rnemoer or can be used when a molecule that does not bmd to an Fe r scepter is desired. 
[0148] A GL50 fusion protein can be produced by recombinant expression of a nucleotide sequence encoding a first 
pf ohuv. K v ii*) Gv < >iut itj aito iuJ otn.s-s«ju n> t hxohii 2 ^eiouo p^fid^ <. r^spo 1 n«ma no **t> tint ,. ^ 
the solubility, affinity, stability or valency of the first peptide, for e>;ampte. an immunoglobulin cons-ant region. Preferably, 
the first peptide consists of a portion of the of a GL50 polypeptide ie.g.. a portion of amino acid residues of the sequence 
shown in S£Q ID HOA. or 6 that is- sufficient >o costimulate activated T ceils. The second peptide can include an 
immunoglobulin constant region, to; example. 3 human Cyt domain or C?4 domain (eo.. ttie hmoe, CH2 and CH3 
regions of human IgCyi. or human lgCy4 see e.g . Capon et al. US patent 5.1 16,984. 5,580.756, 5.844.095 and the 
like, incorporated herein: by reference}, 

Particularly preferred GL&0 io fusion proteins include fhe extracellular domain portion or variable region-iike domain of 
3 hGLSQ coupled lo an immunoglobulin constant region. The immunoglobulin constant region may contain genet-: 
modifications Ahicn reduce or eliminate effector activity inherent in the inimunogtoDUlm structure. For example. DMA 
encoding me extracellular portion of a GL50 polypeptide can be joined to DMA encoding she hinge. GH2 end GH3 regions, 
of human IgCyf and/or kjC-yi modified by site directed mutagenesis, e.g. as; taught in WO 97;2828? 
[0149] The nucleotide and ammo acid sequences of exemplary soluble GL50 arid ICOS constructs are presented in 
Figures 23-29. Figure 26 sets forth exemplary ho man ICOS fusion protein nucleic acid and amino acid sequence. Figure 
27 sets forth an exemplary niurme tCCS fusion pialem nucleic acid and amino sold ser^uence Figure 38 seis iorfh an 
exemplsr-y human GL5G fusion protein nucleic acid and amino acid sequence, and Figure 29 sets forth an exemplary 
murine GL50 fusion orotein nucleic acid and amino acid sequence. 

[0150] A resulting GL50- lg tusion protein may have eitered s-o!ubiiity binding affinity, stability and/or valency {i.e.. the 
number oi binding suites available per moiecuie) arid may increase She efficiency of protein purification. Fusion proteins 
and peptides produced by recombinant techniques may be secreted arid isolated ;rem a mixture oi cells and medium 
containing the protein or peptide. Alternatively, the protein or peptide may be retained cytoplasmic.3l!y and the ceils 
harvested. Iys.ed and the protein Isolated A ceii culture typically includes cost cells, media and other byproducts. Suitable 
media tor cen culture are well known in the art. Protein and peptides can be isolated from ceil culture media, hosr cells, 
or both using techniques Known In the art for purifying proteins and peptides Techniques for trar-stecting host cells and 
purifying proteins and peptides are known in the art. 

[0151} Preferably, a GL50 fusion protein of the invention is produced by standard recombinant QNA techniques-. For 
example, DMA fragments coding for the different polypeptide sequences are ligated together in-frame m accordance 
with conventions! techniques. ?ore;<amp!e employing blunt-ended or stagger -ended termini for ligation i estriction enzyme 
digestion to provide for appropriate termini, fiiliixj-m of cohesive ends as appropna-e, aikaline phosphatase treatment 
to avoid undesirable joining, 3nd enzymatic ligation In another embodiment, the fusion gene can be synthesized by 
conventional techniques including automated DNA synthesisers. Alternatively, PGR amplification of gene fragments can 
be earned out using -anchor primers which give nse to ccmpismentary overhangs between two consecutive gene frag- 
ments which can subsequently be annealed and reampiihed to generate a chimeric gene sequence (see, for example. 
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Oud-ent Projocois <n Molecular Biotocry. Ausub&i et a! ects -Jc>hn Wiley & Sons.; 1S92> fvtomovei . many expression 
vectors are commercially avai-ante that atreacfj; encode a fusion moiety ie q.. a GST polypeptide ot an HA epitope tag). 
A GLSQ enoodinq nucleic acid can be stoned into siKh cn expression vector such that iho fusion moiety is; linked m 
frame to the Gt5Q poiypeoticie, 

[01S2] tn another eu-ibouis cent, the fusion states n >s 3 GL ! >0 polypeptide containing a heTeanogous Signal sequence 
«■ its, N-terminns in certain boss neits {&g , marnmaitan host ceiis). expression ar.d'o" secretion c-i GL50 ton be increased 
fbiouoh use o { a r-gtsjrotoijous signal sequence 

JsJISSj The GL50 fusion proteins of the invention can be incorporated >mo pharmaceutical eomoositions ana' admin- 
istered u> a sur ject -.n \->vo Use of GL50 fusion proteins may be useful therapeutically for the tr&at: nent ot immunological 
diScOtdys, fi.g. suioimn (una diseases c- in thecasaGifranspianraiiun fvloreovet.fhe 6L50-fusieri proteins of the invention 
can Oft used as immunogens to produce anti-CL5Q antibodies ; n a subject. to purr'y GtSO iigands and in screening 
assays to identify muiecufes yvln^h inhibit the interaction of Gt 50 with ..-> GLfeO i.gand. 

[0 1 54] fhe £< f esent inven Eton «Ssc- pert skis to vana nf s of the Gt.50 polypeptides w hid-, function as either Gl. SO agonists 
t'mifpetics) ° r Gl5G aotapenists. Variants of she 61 SO polypeptides cars be generated by mutagenesis, e y . discrete 
point mutation or truncation of a GL5G polypeptide. An agonist of the QL50 polypeptides oan retain substantially the 
same, or j subset of the htoiogica! activities of the natuiaify occurring form of a GL50 nolypeptde An antagonist ot a 
OL50 polypeptide can inhibit one or more of the activities of the naturally accusing form of the GL50 polypeptide , k-.> 
example, competitively modulating a celluiar activity of a GL50 poivpepbde. Thus, specific- biological effects can »e 
elicited by treatment with a variant of limned Junction in one embodiment, treatment of a subject with a variant having 
a suDset of tfifi bsoog«:at ar.fiviiies of the oatur a"y occurring torn i of the ptele'n has te^ei ^ide eftects, in a si ibje ; -t retattve 
to + («3tmen! with fji9 natufaliy occurriny form of the GL50 poiypsptidt: 

[0155] in ont: embcHliment, v^nants o f e GL50 noiypftptide whidi h.iru;tion as either GL50 agonists {numeik.?! oi as 
GL50 an-tagaois-t'i i an be identified by scnseninfi cornbinaioriai libraries oi mutants, e (.?., tn;n»:«}(on nnji<ints of a Gt.St'} 
polypeptide for GL50 jjoiypeptide agonf&t or antagonist activity lo one 9nii,,od ! mor.i a varisgatsd fibtary of 6L50 variants 
is genetateo by comtjmator-ai mutagenesis at the nueieic acid level and is encoded ov a vanegated qene itbrary. A 
vatteyated itbrury ot GL50 vanams can be produced by for exampie. etwymattcrtity ligattny a mtxture of synthetic 
oiigonecfeotides into gene s<aqusnces sucfi Ibat atiegerstjrate set of potential 6L50 sequenceis i&etpf e-ssibie as sridivirfua! 
polypeptides, or alternatively, as a set of larger fusion proteins (e.g.. for phage disotayi containing the set of GL50 
sequences fherem 'ihei-p are a vanety of methods; which can be used fo produce libraries of potential GLSG vanants 
fipre a degenet sic oligonucleotide sequence Ghetmcai syriifie&is of a degatieisie gen-a ssquence can be pern/mied tn 
an automatic ON A synthesiser, and the synthetic gene then iigated mto an appropriate expression vector, Use oi a 
degenerate set of genes allows for the provision, in one inucture of ail of the sequences encoding the destred set o f 
potential GL50 sequences. Methods, for synthesisino degenerate tMKiDnucteotides are known m the art {see, e.g. Narang, 
S A .19831 Tetrahedron 39:3" llakura ef at. 0984s Annu. Rev. Bioohenr, 53 323; itakora et al (1984) Science 198 
1056: ike et ai. 1 1983) Nueieic Actds. Res 11:47? 

j.0156j In addition, tibranes, of ftaaments o 1 a GL/iO polypeptide coding sequence ca"i be used so generate a variegated 
population of GL50 iragmefits -ot soreentng and subsequent seiacsion ot variants of a GLSG polypeptide tn one emfxjd- 
triient, a "btaiy >J ^odin^ sequence fragments can he aenerated by Seating double stianded PCR fragment of a GL50 
coding sequence with a nuclease under conditions therein nfchng occurs only about once pe- moiecule. denaturing 
the double s'.raniied DNA, (i&ncitui tog the DMA to lotm double sttandad DhJA tAw,*, can include ^ense/anttsen^e pitlis 
fromoifferei't niched vrocSycts. removmp single stranded ^onions 'ton reformed duplexes by treatment with S 1 nudoase, 
and ligatino the resulting fragment library into an expression vector By this method, an expression library can be derived 
which encodes, N-ietmtnai. C-te r nnnai and intetnai fragments of various s.i^as of the GL50 polypeptide. 
[0157] Several techwaues anj Known in the an for scieemrig pene products of oombtnatonal Utuanes made ay pomi 
mutations or truncation, and for screening cDNA iibranes for gene products iiaviftg a selected property. Such techniques 
at e ad aptabfe for rspid sceening of the oene tibranes, generated by the corrtbi listeria) mutagenesis of GL50 poi ypepf ides. . 
f ne most wiciaty used tochrnques which are amatiabte to high, through-put analysts, tot screstung large gene iibianas 
typically include cloning itte gene library -ito replicable e>;pressiori vectors, transforming appropriate ceils with the 
resuirmq library of vectors, and expiessmg the combinatorial genes under conditions in which detection of a deseed 
activity facilitates, isolation of the vector encoding the certe whose product was detected. Recursive ensemble mutagen- 
ests (REM). 3 new technique whicti enhances fha frequency of functional mutant*, to tho iit)ranes can Or-; used tn 
combination with the screening assays to identify GL50 variants tArKin and Youvan 1 1992) Proc Natl Acad. Sci USA 
83.781 1-78 15. Dtdagrave et at Protein Eng 6{'5) 327-331 1 

f0158] tn oce enoodime.il e-ll >a-ed >is^ »ys 1 ^ i> *■ • pintit) ^o cvalv/* 1 a van^g-^i^j Gt Vt 'ui3r> t a *-<^rrpn* i 
|i Mry of °5.pfi-s^ion vei to's vn ho tra >^e< te 1 Tto c e ■ tmr which ord rarny ss'-fne^rf- . ar 'cte^ GLG0 Th< 
transfected cells a-e then cultured such that GL50 and a particular mutant OL30 are secreted and ice effect of expression 
of the mutant on GL50 antivih,- m cef! stjcomataufs can no detected e g , by any of a number a* enzymatic assays 
Piasmid D^A caii ihe-n he lecovered froiti ;he ceite which scoiv for inhibition, or aivsniativeiy, ootentiation of GL50 
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activity, and ihe individual clones father characterised. 

£0153] fn addition to GL5Q polypeobcies consisting only of naturally-occurring amino scids, GISO peptfdomlrrtettcs are 
3is.o provided Foplxlo analogs are commonly used in tnc= prxK-maoeutrcr.il industry r.-s non peptide drugs with pcopedic-s 
analogous to those of the template peptide. These types of ncn- peptide compound are termed "peptide mimetics" or 
"pc?p{ic!oinimstic.s" (Faucher«. j. f19S6't Adv. Drug Res. 15.29. Veber and Freidtnger (1985) TINS p.392. and Evans et 
ai (1987) J Med Chern 30 1229. which are incniporafed harem Sv reference) and are usuaiiy r3«sv*ilofX--i with ine aid 
of compuS:eif.sed rnotecutaf modeling. Peptide mimetics that ate structurally similar l.o therapeutically useful peptides can 
be used to produce an equivalent therapeutic or prophylactic effect. Generally, peptidomimetics are structurally similar 
to a paradigm polypeptide a polypeptide that has. a broluQica! or pharmacological activity), buch as human GL5Q, 
but have one t? r mors? peptide linkages optionally replaced by a linkages selected from the group consisting of -CH2NH-. 
-CH2S-, -CH2-CH2-, -CH--CH- tcis and Iransi, -COCH2-, -CHiOH iCH2- and -CH2SO-, by metnods known fn the art 
and further describe m ihe following references. Spatoia A I" h ; "Chemistry and Biochemistry ofAmino Acids, Peptides, 
and Proteins" Wfihstein, B.,ed, iVIaree! Dekfcer New Yor-s, p, 28? (1983); Spatoia. A. P., Vega Da- -a (March *i98?> V'oi. 
1. issue 3. "Peptide Backbone Modifications'' (genera! review); Mcriey. J. S {1980} Trends Phaon So* pp 46J-468 
(general revie >v); Huason 0. eta! (IS/9) Snt J. Pept Prot Res V< 1 77-185 1.-CH2NP-. CH2CH2~i: Spatoia, A F et 
a! (1986) Lrfe Sci 38 1243-1249 (-CH2 S), Hann. M. M !.18S2i J Cham Soc Parkin Trans i 307*114 (-CH-&H- els 
ansxra-^ Af.nu.Uot R G et jA ;^0l v \Wi C ten, 23 1 oX-1 o33 (-COCh2^ Je ^ningsAVhtte C et ai C3i2s 
Tet ah< J on l< *{ 2o J ^ v COCH*. t Sit* ^ M *t at EL'opw-m wr , CP TvA3 i2cC, Ca 0? ^4Go ( ^? v Ch 
iQH)CH2-), Holiday fvl.W etal. (1963) Tetrahedt on Lett (1983)24 4401-4404 (-CcCH)CH2-) and Hruby. V j. (19621 
lur ^r <W2- \\ "^9 W , CH " l > 1 > 'n n c- whid- io nt o.p< f it- j heietn hy >n< t> >\ f a^n n»(rv iVh o n m 
peptiae linkage is -CH2NH- Such peptide niimetics may have sign-fcant advantages over polypeptide erntxidinienU. 
(nciuding t'cr example: more economical production, greater chemical stability, ennanced phanaacoloyica! properties 
(fii^f-iife, absorption potency, efficacy, etc.), aifersd specfrctly ie g . a broad-'specirum of biological activities), reduced 
antigenicity, and others, Labei'ny of peptidomimetics usually involves covsisnt aHachinent of one or more labels, directly 
or through a spacer (& g . an amide group), to non-interfering positioning ) on the peptidomhietic that are predicted s>y 
quantit;if!ve structure-activity data and.'or maiecuiar modehng Sucfi ncrniiser%'mg pcsifiot is genei ati> are positions that 
do not iuirn direct cofit^-ts with ihe macromQtecoiesis) to whlcti ttie pepi:domff?ietic binds to produce the therapeouc 
effect. Perivitfzation (e.g.. iabeiing) of paptidomimetics should not suDst&ntialiy inierf&re wiin the desired biological or 
pharrnacoiogicisl activity of the peptidomimetJC:. 

[0180] Systematic subshtutron or one or more ammo acids of a Gt.50 anrino acmi «equence with a D-smmo add o r 
the -same type f e.g.. D-tvsine m place of L -lysine) can be used to generate more staole peptides In addition constrained 
peptides comprising a GL50 snvno acid sequence or a substantially identical sequence variation can be generated by 
methods known in the art (feo and Gte'asch (1992) Ann;, Rev Siocnem. 61 38?. incorporated herein by reference): 
tor example, by add^g internal cysteine residues capable of forming intramolecular disulfide bndges which eyclize the 
peptide. 

[0181] The ammo actd sequences of GL50 polypeptides identified herein will enable those of skiii in the art to produce 
polypeptides corresponding to GL50 peptide setju-srices and sequefice vfman's thereof Such polypeptides can be 
produced «; piokaryotiuor eukaryot'C iiost cells by expression of pDlynucfeotides encudcxj a Ql50 peptide sequeucw, 
frequently as part of a larger polypeptide. Alternatively, such peptides can be synthesized by cn&rmcai method?. Methoos 
for expression o* heterologous piciierns in recombinant hosts, chemical synthesis of polypeptides, arid tn t7?irofr3nst3t)on 
ate weii Ssrrown in ftir? an and are described further m Msmatis et ai Molecuiai Cloning' A Laboratory Manual (198%, 
2nd Ed.. Cold Spring Harbor. N V.; Bergerand Kimmel, Methods >n En^yn-iology. Volume 1 52. Gurde to Molecular Cloning 
Techniques {198?). Academic Press, inc.. San Diego Calif.: fvlernfield. J. (1969) J. Am. Chern. Soc, 9 5 501 Chasken 
i f* tC * nl He N iJ»*-m 1. ^ \ nsMeiai ( "A 1f M=-ni,i-ld Z <, I K^> '<-^\ 

342: Kent, 3.B.H (i9S8)Annu.Rev. Biocbem. 57:357; and Offcrd, R. E. 1 1 980) Semisynthetic Proteins. WiteyPubiishmg. 
which are incorporated herein by reference). 

[81&2] Pentide?. cah; be produced, typir.ai'y by direct cfit.-rrneal synttissis atid used e g. as agonists or antagonists nf 
a C>L5G,'GL50 iigand Interaction Peotides can be produced as modified peptides, with nonpeptsde moieties attached oy 
covatent iinkago to tne ^-terminus gnd/or C-termmus. in certain preferred embodiments eithe; the cafPoj<y-term;nus oi 
the aniino-termlnus. orOotn, are chemically modified. Tne most common modifications of the terminal ammo ano oardoxyi 
groups are acetylatron and amidaiinn resp&cliveiy. Amfna-ieririin,:-! modifications sucfi as aoyifiiion ('eg . nrelyiatiort) 
or aiKylalion (e g . metnyiation') and carcoxy-terminai-motiifications such a? amidation, as iveSs as ot^er terminal modi- 
ncstions, iticludin^ cyci^ation, can be incorporated into various embodiments of the invention Certain ammo terminal 
and.'or carbo*y- teriTiinal modificatbiis arirJ/or peptide extensions io the core sequence can provide advantageous phys- 
ical chemical biochemical and pharmacologics: properties, such as' enhanced staOiiity iocreesed potency and^or 
efficacy, feststance to sanjm proteases, desirable pnarmocokinetic propsstfies. and otnere Peptides can be used fhsr- 
apeulicaiiy to treat disease, e.g by alfenng costimulatk.;r hi a patient. 

Ac isolated GLS0 polypeptide, or a &orhon or fragmen). (hereof, can be used as on mmnjinogen to gerie r ate 



24 



BM 218 504 ©1 



antibodies that bind GL50 using standard taenmquesfor poiycional and monoclonal amtbociy preparation. A fun-iength 
Gl.50 polypeptide can be used or. alternatively. the invention provides, antigenic peptide fragments of GL50 fof use as 
immunogens. The antigenic peptide of Gl.5t< comprises a; toast S amino acid residues and encompasses an epitope of 
Gt.50 such that an antibody raised against She peptide forms, a specific immune complex with GL50 Preferably, the 
antigenic peptide comprises at (east 1Q amino acid residues, more piefersbly at leas,t 15 amino acid residues, even 
mote preferably at leas! 20 amino acid residues, ami most preferably at leas- 30 amino acid residues 
10 164] Alternatively . an antigenic peptide fragment of a GL50 polypeptide can Do used as the immunogen An aniigenic 
peptide fragment of a GISO polypeptide typically comprises at ieast 8 amino acid residues of the amino acid sequence 
shown in SEQ fD HO.A. or 6 and encompasses an epitope of a GL50 polypeptide such that an antibody raised against 
the peptide forms an immune complex with a GLSij molecule. Preferred epitopes encompassed by the antigenic peptide 
are regions of GL50 that are located on the surface of tne protein, e.g., hydrophilic regions. lit one embodiment an 
antibody binds, substantially specifically io a GL50 molecule !n another embodiment, an antibody binds specifically to 
a GL50 polypeptide, 

[0185] Preferab : y. the antigenic peptide comprises at least about 10 amino -acid residues, mors preferably at least 
about 15 amino acid residues, even more preferably at least 20 about amtno acid residues, and most preferably at least 
abouf 30 amino acid residues. Preferred epitopes encompassed by the antigenic peptide are rations of a Gt.50 poiyoep- 
iide that are located on the suriacs of the protein, e g . hydrophilic regions, and that are unique 10 a Gl50 polypeptide, 
in one embodiment s-uch epitopes can be specific for a GL5G polypeptides from one species, such as mouse or human 
[i.e.. AO aniigenic peptide that spans a region of a GLS0 polypeptide that is not conserved across, species :& used as 
immunogen: such non conserved residues can he determined using an alignment such as that provided herein). A 
standard bytirophohtcity analysis ot the GLSQ polypeptide can be pen'ormod to identify hydrophilic regions 
[0166] A GL50 immunogen typically :S used !u prepare antibodies by immunizing a suitable subject, {s.g.. rabbit, goat, 
mouse or other mamma!} with ins Immunogen An appropriate immunogenic preparation can contain, for example, a 
ffmnib ivM)*if express? xi GL5' 1 royitptide if " < hf-mn.«jl'y ^ mho-SRcd Gt So pt-ptrt The pvp^i at on an wrhf 
include an adjuvant, such as Preund's complete or incomplete adjuvant, or similar immunostimulatory agent, immuni- 
sation of a suitable subject with an immunogenic Gl50 pfepararion induces- a polyclonal anfi- GLriQ antibody response 
[Q\B7] ^c:cotdlng!y. aoothej aspect or the invention pertains }o anti-GL50 antibodies. Polyclonal an|i-GL50 antibodies 
can be prepared as described above by immunizing a suitable subject with a GL50 immunogen. The antl-GLSO antibody 
titer ,n the immunized subject can be monitored over time by standard techniques., such as- with an enzyme linked 
immunosorbent assay t EUSAi using Immobilized a Gt.50 polypeptide if desired, the antibody moteouies directed against 
a GL50 polypeptide can be isolated from the mamma! (e.g. , from the blood; and further purified by well known techniques, 
such as protein A chromatography to obtain the igG fraction. At an appropriate time after immunization, e.g . when the 
anti- GlSO antibody titers a;e highest antibody-producing ceils- can be obtained from the subject and usied to prepare 
monoclonal antibodies by standard techniques, such as the hybn'doma technique originally described by Kohier and 
Milstein (19?5> Nature 256;495-«3? (see also. Brown et al <1981) J. immune! 127:539-46: Brown et si. 1 1980; J. Btoi. 
Chero £55:4980-83; Veh el al {1976} Pioc Natl. Aoad, Sci. USA 78:2927-31: and Yeh el al 1 19821 Int. j Cancer 29: 
269-75). the more recent human B eel! hyhndoma technique (Kozbor at al (1983) Immunol Today 4:72), She E8V- 
ftybiidoma technique (Cole et ai ; 1985} Monoclonal Antibodies and Cancer Therapy, AUin R Liss. Inc., pp 77-96} of 
tnoma techniques. The technology for producing monoclonal antibody hydrtdomas is well Known t see generally Kenneth, 
R. H in Monocionat Anntodifes A f^ew Difnaos,!on io Blosogical Analyses. Pienuru Pubiist-ing Goip.. iNew Vi: ; ik. New 
v<»k (1980k Lerner. E A. (19$1) Y & fe j 8ioi Med 54:387-402: Gottef. M. L et al {1977} Somatic Celt Genet . 3: 
23 1 -3Q;. Briefly, an immortal ceil line {typically a myeloma) Is fused to lymphocytes {typically spienocytes; from a mammal 
immunized vvrtn a Gt.50 immunogen as described above, and the culture supernatanis of (he resulting hybrldorna cells 
are screened to identify a hybridoma producing a monocional antibody that binds specifically to a GL50 polypeptide 
(DISS) Any of ths many welt known protocols used tor fusing iympttocytes and immortalized ceil lines can be applied 
for the purpose of generating an anti-GL50 monoclonal antibody {see, e.g.. Galfre, G. et at. {1977} Nature 268 55052 
Getter era? {1977} st/pra. Lerner{138l) supm. Kennetti, Monodansl Antibodies, supra}. Moreover, tha ordinary skilled 
worker wilt appr-aciate that there are many variations of such methods which atso would be useful. Typicaify. the immortal 
ceil line (e.g . a myeloma cell line} is derived from the same mammalian species as the lymphocytes. For example, 
murine hybndomas can be mads by fusing lymphocytes from a mouse immunized with an immunogenic preparation of 
the present invention with an immortaiiKid mcjusa ceil line. Preferred immortal cell lines ar» mouse myeloma cell tines 
that are sensitive to culture medium containing hypoxanthine. arninopterm ana thymidine {''HAT medium"). Any of a 
number of myeloma cell lines may be used as a fusion partner according to standard techniques, eg . the F3-NSb'i- 
Ag4-1. P3->:63-Ag8 653 or Sp2iO-Aci14 myeloma iines.. Thesa myeloma lines are available from Ihe American Type 
Culture Collection { ATCC). Rockviiie, Md Typically. HAT-sensitive mouse myeloma cells ar-s fused to mouse spienocytes 
using poiyetnytene glycol ;"P£G"1. Hybndoma celte resulting ff cm the fusion are then selected using HAT medium, which 
(oils ontuseb and unproductive!}- fussd myeloma csiis (um'used spienocytes die after several days because they ate not 
transformed) ■ Hybridoma cells producing a monoclonal antibody of the invention are detected by screening the hypndorna 
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culture supernatants for antibodies that bind a GL50 molecule, e.a.< using a standard EL ISA assay 
[018$] As an alternative to preparing rnooociona! antibody-secreting hybndomas. a monoclonal artfi-GLfjQ antibody 
can fasidsnttfe-xl and isolated by screening a recombinant cofobmaf onai immunoglobulin library -te.g.< an antibody phage 
display library } with a GLSO to thereby isolate immunoglobulin library members that bind a GLSO polypeptide. Kits for 
gensr atirtg and screes-sing phage display libraries are commercially availaol* ('e.jj-.ihe Pharmacia Recombinant Phage 
Annbatiy System. Catalog Wo. 27-9400-01; and rise Stratagene SurfZAP* Phage Dismay Kit. Catalog Mo 240612} 
Additionally, examples of methods and re-agents particularly amenable for use in generating and screening antibody 
display Horary can be found in, for example. Ladner ex as U.S Patent No. 5.223,409; Kang et aL international Publication 
No WO 92-<18619- Dower et a!. !ntera«jona1 Publication No. WO 91/1 72?" winters! ai International Publication WO 
92/20791, Msrkiand e< al. Internationa) Publication No. WO 92/1 5679: Brewing si al. international Publication WO 
93/01288: McCafferty et al. international Publication No WO 92/0104?: Garrard el al. International Publication No vVO 
92/09690. Lado«r«t at. international Publication No VVO 90/02609. Fuchsetai { 1991} Bioteconotosy {NY* 9- 1369- 1372: 
Hay eiat i19921 Hum Anhb-xi Hvbndomas > fii-S5: Muss etai (1089) Science 346 1275-1281. Gnftiths. et ai {1993} 
UMBO j 12 72-7 4 H»i ,-.<-! < ;19 c ^iJ Mo B -\ ?2 C *t$-b * fivk-nn et ai <1 OCi i t Mali -e 352 o?4 vS Gvm 
eta 1 ftynjiProc "*at| AranSn USA £<9 3S76-35bO Canaro e* (t>>Jt > Biox-hnoiogv tM'- } 3 1373- ' >77 Mrxxvrt 
boom *>t a! tl 991 s Nucleic Acids R&s 19-4133-4137; Bahaset al (1991) Prox. Natl. Acad Sa USA 887978-7982, 
and McCafferty et as. (1990) Nature 348 552-554. 

[0170J Additionally, recombinant smi- GL50 antibodies, such as chimeric snd humanized monoclonal antibodies, 
composing both human and non-human portions, which can be made using standard reccmolnarU DMA techniques, are 
WithJn the scope ot the invention Such ohtmeris and humanized n-sonociona! antibodies nan be produced by recombinant 
ON A techt liquet knov*» in the bit. lor example usmy methods described hi Robinson et si. international Paten- Publication 
? Gt'J^SGC', ?f > 'I Hi opemPde' tApJ -,ir<M&* IE' r^iquch M -.tof.^ - 'it ,->tAopi'e>nii.p ! + V 

Morrison et at. European Patent Application 173,494, Neuberger e; ai. POT Application VVO 88/0' 533; Cabtify et .al. U.S. 
Patenl No. 4.816.567: Cabilly etai European Patent Application 125.023: Better eta! (1988) Science 240 1041-1043: 
Lfi -Ha 1 C**o 7 )PTrx Natl Acad S„ u$A^4 3419 24-^ L ietai d^c; 7 ^ Immunui nj832i o"2s Sunetat ("Oo^ 
P X Njt A;,to ou fP^A- "Km ou< da 1 ) Crncw k**& 4i 949 too;. l AVx da 1 i196t>)K^uiP "4 
446-449 5ino Stiaw et oi <19SS) J Nats. Cancer inst. B0 1553 -1559V Mornson, S. L (1985) Swence 229 1202-1207 
Oi et al. (i9Sf3i BioSechniques 4:2 14: Winter U.S. Patent 5.225,539: Jones eta! (1986) Nature 321:552-625: Verhoeyan 
et at. (1988) Science 239-1534; and Beidier et al. t'1986> J. Immunol 141:*} 063 -4060. 

£0171] in addition, humanised antibodies cart be made according io standard protocols such as those disclosed in US 
patent 5.565,332. In another embodiment, antibody chains or specific binding pair members can be produced py recom- 
bination oetween vector? comprising nucleic acid molecules encoding a fusion of a poiyoeptide chain of a specific binding 
pair member and a component o! a lepiicahte geneio display package and vectors containing nucleic acid inoiecules 
encodinga second polypeptide cham of a single binding pa r member using techniques known in the art. e g . as described 
in US patents 1x565,332. 5,8? 1 ,907. or 5.733,743. Trie use of intracellular antibodies to inhibit protein function in a cei; 
is also known in the srt (see e g., Carlson J. R. (1988i Mol. CeSi. Blot. 8-2638-2*548; Siocca. S et al. (1990) EMSO J. 
9 101-108: Werge. T M. et al. (1990! FEBS Lett. 274-193-198: Carlson J. R (1993) Proc. Nsti. Acad. Set. USA 90 
7427 7428, Marasco, W A, et at. ( i 993) P:oo. Nttf, Acad Set, USA 90 7889-7893 Biocca, S *.». al. { 1 994} Biotet:tmoio^y 
i\M »?C-r x S V e'a' 0"H^«t '*rel .et b t<n< h ^ rju n L^>- ^34^-nrr- Ac d So US-* 
91 "5C Ch -n S*-* - f al {<^M} ^uc Kali AcoO fs<.i tISA -31 1 R ri -t a! ^944} J Pol 

Chem. 269:23931-23336; Seeni, R R etai (1994) Biochem. Brophys. f?es, Commun 204:66&-&72: Mbashifkat. A, M 
et at. (1995} EMBO J- 14:1542-1551. Richardson. J. H. et at. {1995s Proc. Natl Acad. Sci. USA 92:3137-314), POT 
Publication No. WO 94/02610 by Marasco et ai.. and PC" Putshcabon No. WO 95/03832 by Duan el ai.) 
[0172] in one embodiment, an antibody for use in the inslant Invention is a bispeotfic antibody. A bispecifio antibody 
tins binding sites for two different antigens within a single antibody molecule Antigen binding may be simultaneous or 
sequential. Triomas and hybrid hybridomas aie two examples of ceil lines that can secrete bispecfic antibodies. Examples 
o* bispe;:.ific antib-.xiltss produced by ci hybrid tsybrxiomrj or a -noma are disclosed >n t.l.S Pa! 4.474,<<93 Bis-peoiftt; 
antibodies have been constructed by chemical means {Siaef2 et ai (1935) Nature 314:82-3. and Perez et al. {19851 
Nature 31b:354] and nyttHdoma technology {Staer? and Sevan (1986} Proc Natl. Acad, Soi. USA, S3: f 453. and Staere 
and Bevan (1 986) Immunol Today 7:24 1 }. Sispecific antidodies are also described in U.S. patent 5 959,084, Fragments 
of bispeeific antibodies are de-sended m US patsot 5,798.229. 

[0173] Bispeeific agents can also be generated tv i-'pii c 'eterob%brit J o'" t j tusmc h^t-ndf-^-js or i^er 
making different antibodies, followed by idfentsfication of ciones prudutsng and co-assembling both antibodies They can 
iiio be gener^teo ^ y r heirat al o. uevM c o-->n,i jaboii f't c^ r \ i-Me icmun xjiof il n , lams ->r pnCson - She e< t ^.jc n as 
Fab and Fv sequences For example, bispeeific agents that bind to fbe T cell receptor complex. ;he B ceil receptor 
complex, CD40, CD-10 ilgand, CD2. or CD46 (m addition ot GL5-0 or ICOS) can be developed. 
[0174] An antt- GL5G antibody moripcionai antibody') can be used to isolate a GL50 polypeptide by standard 
techniques, such as affinity chromatography or immunoprecipltatton. An> GL50 antibodies can fsoilttate ttje puriflcetion 
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of natural GLSC polypeptides from celts and of recombinant^ produced GLSO polypeptides, expressed tn host eeiss 
Moreover. an anfc- GLSO ■antibody can Ds used to detect a GL.50 polypeptide <e p . in -a cellular lysaie or cell supernatant). 
In oddifson. antibodies to Gi.50 can tx: used to block the interaction between GLSO and a itgan<:i of binding partner 
Detection can be facilitated by coupling </.e . physically linking i the an+ifcoay to a detectable substance. Accordingly, m 
oneembodirnent. an ants- GLSQ antibody o; the invention is labeled with a detectable substance. Examples uf detectable 
substnnces iridnile yann-js enzymas, prosthetic groups, fluorescent materials luminescent ma-anais and radioactive 
rr h it»»fi'''» — <empfe^ < i - 'Ubfi, < ox>> includ*- tKH -.ecxlt ^b c ru> Jas> alka!" ^jt ^ha*^- U ise o< 

acetylcholinesterase, examples of suitable prosthetic group complexes include streptavidm/biotin and avidnVbiotin ex- 
amplssut suitable iluoiescent materials include umbeliiferone. Iluorescein. fluorescein iscrfhioc;yanale.riKXjafV:;n«^dK:hio- 
fotrtazinylamine fluorescein, daosy ! chionde or phyccerythnn, an example of a luminescent mater ml includes: !umtnc», 
and examples of suitable radioactive material include ' ;v 1, 13i l, ;>;, 3. and S H. 

[8175] Vei aoclhe' aspect of trie iuventioi i pertains to anb-GLSO antibodies that ate obtainable by a pi oces.fi compt istt to 

(a) immunizing an animal with an immunogenic GLSO polvpeptide, or an immunogenic port on tnereof unique to a 
•GLSO polypeptide; and 

ib) isolating from the animal antibodies that tepe&iftcnity bind to a Gl 50 polypeptide, 
IVlE^^in^ .^P'^ss-ion Vectors and Host Celts 

[0178] Another aspect ol the Invention pertains to vectors, praf»raoiy expfession vectors, containing a nucleic: ;i-":d 
encoding a GLSO family protein (or a portico thereof) As used herein, the term "vector* refers to a nucleic acid molecule 
capable of transposing another nucleic acid to whion it has; been linked One fvpe ot vector is a "piasmid". which lefers 
to a circular aouble stranded DNA loop into whii;h additional ONA segments car* be figaiod Another type of vector is a 
virat vector, therein additional DNA segments ran be ligeted into the viral genome Certain vectors are capable of 
autonomous replication in a host ceil into which they are introduced fe.o.. nactenat vectors having a bacterial origin of 
replication ana ecisomat mammalian vectors'i. Other vector's; (ey . non-episomsl mammalian vector sj ate iufegiated 
into -he genome ot o host ce» upon introduction Into the host coil, and ihsr«by are explicated aie-nc; with the host genome 
Moreover, certain vectors are capable of directing the expression of genes to svhich they are operafively linked. Such 
vectors are referted to herem as "expression vec-teis", In general, expression vectors of utility m recombinant DNA 
t-Tmifju,. -tn ofe in dp loini i n - ^-m. ■> m $ te^c- it spe< f' i nlasr-itd nd wcW on >e used impr 
change-ably as the piasntid is the most commonly used form of vector. However, the invention i& intended to tndude 
such other forms of expression vectors, such as vkai vectors (e g < replication defective retroviruses adenoviruses and 
: ; ideno-3s>soci3ted vi-uses). wuch serve equivalent functions. 

[OtT?] The recombinant expression vectors of the inversion comprise a nucleic sad of the invention in a form suitable 
for expression o f the nucleic acid m a nost cell, which means that the tecomoinant expression vectors include one or 
more regulatory sequences, selected on the basis of the host ceils to ce used for expression, which is operatively linked 
to rhe nudftic acid sequence to be «xpresse«. Wtlhtn a recombinant expression vector "operably linked" ts intfmdr-sd io 
mean fhal the nucleotide sequence of interesi is linked to the regulatory sequerc-ets' m a manner which allows for 
expression of tne nucleotide sequence {e.g., in art m wto franscnption/'ranslation system or in a host cell when the 
vector is introduced mto ihe host cell} Tim term "ie;3uiatai'7 sequence" is intended io includes proirior(?rs entiani'Sits 
ar to other expression control eiemente (e g , polyadenylation signals). Such regulator/ sequences are deaenbod, for 
example, in Gceodet 1 1930} Methods Enzyme! 185:3-7 Regulatory sequences include those which direct consfitutive 
expression of a nucleotide sequence In many types of hosi cells and -hose which direct expression of Ihe nucleotide 
sequence only in certain host cells (e.g.. tissue- specific regulatory sequences! H will be appreciated bv ihose hkiifeo" tn 
the art that fhedesignof tt^.e expression vector can depend on such factors as the choice of the host c<?n to be transformed, 
the level of expression of protem desired, and the like. The expression vectors of the invention can he introduced info 
host celts to thereby products prole-Ins or peptide*, including tosion proteins or peptides, enoc-deri by nucifttc ar.ids as 
described herein te.g.. GLSO fatnily protems. mutant forms of GLSO polypeptides or portions thereof, ius-ion proiems. 
and the like}. 

[0178] in one embodiment of the Invention, vectors comprising onl> a transmembrane or intracellular domain of a 
GLSO molecule can c-e engtnaeierj. Such constrccts can be used fc- modulate infraceiiularsignaiir-g vi.a Gt.SU molecules, 
e g. , anci act as dominant negative mutants 

(01 7S] The reeomhiuanl expression vectors of the invention can be deigned for expression of GLSO polypeptides m 
ptoka'-yotie or eukarvoiio ceils. For example. GLSD polypeptides, can br; expressen m Dat-.ter:ai cells such as t c»fV 
insecl ceils fusing bacuioviruss expresijlon vijctors) yeas! cetis or matomaiian ceils. Suitable host ceils are discussed 
further in Goeddef {1980> supra. Aiterngtivaly. the recombinant expression vector can be transcribed ano translated m 
viira. for example using T7 prouioter ■egulatory sequences and f 7 polymerase. 

£0180] Expression of proteins m prokaryotes is most often earned ou- m E cev'r with veclors cor^taioing constitutive or 
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inducible promoters directing the ■expression o? either fusion or non-fusrnn proteins. Fusion vectors add a number of 
amino acids to a protein encoded therem usually to the ammo terminus, of the recombinant protein Such fusion vectors 
typically serve three purposes: 1"> !o increase ey.presstor' of recombinant protein, 2} <o increase the solubility of the 
recombinant protein: and 3} to aid m the purification of the recombinant protein by acting as a ligand if) affinity purification. 
Often, in tusion expression vector., a proteolytic cleavage Site :s introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of th» recombinant protein from tne fusion moiety subsequent in purification 
oixhe tusion protein. Such enzymes and their cognate recognition sequences, include Packs Xe. thrombin and enter- 
oionase Typical fusion expression vectors include pGEX {Pharmacia Biotech tnc: Smith. D B. and Johnson. K. S, (198S) 
Gene 87 31-40). pMAL (Ns* frnolend Bsuiahs. 8ever!y. PM) and pR!T5 (Pharmacia, Piscataway. NJ) which fuse giu- 

f ■ tathione S -fransie'ase {GST}, maltose E binding proton or protein A, respectively, lo the target recombinant protein 
fthf81] Purified fusion proteins can bo utilized therapeutically, in GlSO activity assays. r'e.x;,. direct assays oroompetitive 
assays; rieserihed ih detail below), of to generate antibodies specific for GL50 polypeptides tot example 

Examples of suitable inducible oon -fusion E. coli expression vectors include pTrc {Amann et af. (1988) Gene 
69 3d -315} and s>ET ?1d (Studiei et si. H9S0) Wefhods Ensymol. 135:60-83} Target gene expression from trie pTrc 

f s vector relies on host RNA polymerase transcription from a hyorid trp-iac fusion promoter Targe; gene expression from 
the pET lid vector relies on transcription from a 17 gniO-lae fusion promoter mediated by a coexpressed vital RNA 
polymerase (T7 gni). This; viral polymerase; is supplied by host strains BL2i{DE3) or HMS17d(DE3; from a recent 
prophage harboring a T? gn1 gene under tne transcnptioiai control of the iacUV 5 promoter 

[0183] One straieay to maximize recombinant polypeptide expression m E coit is to express, the polypeptide in a host 
A'' bacieria with an impaired capacity to protecty ttcaity cleave the recombinant polypeptide (Goliesman, S. (1990) Methods 
EnzymoL 185 119-128). Another strategy is to alter ths nudeic acid sequence of the nucleic acid to be inserted into an 
expression vector so that me individual eoduns for each amino acid are those preferentially utilized m F oo<'j {Wada et 
ai ( 5992} Nucleic Acids Res 20:21 1 1-2118} Such alteration o; nucleic ^od sequences of the Invention can be carried 
out by standard DNA synthesis techniques. 

[0184] in another embodiment, tne GLS0 expression vector is a yeast expression vector. Examples of vectors for 
expression in yeas! S cenWsae inciude pYepSect (Balden st al (IBS?) EfvlBO J 8.229-234j ; pMFa (Rohan and Her- 
skowkzi 1982) Cel 30:933-943) pJR.Y88 fSchulfi-.etai {198?} Gene 54 i 13-123), pY£S2 <inv«'jgen Cot portion. San 
Diego, CAi. and picZ tinvitrogen Corp, San Diego. CAi. 

[0185] Alternatively, a GL5Q polypeptide can be expressed in msec! calls using haouloviais expression vectors, Sac- 
■« ! ulovirus vectors available for expression «; polypeptides in cultured insect cells (e.g., SF9 cells.) inciude the pAc sects 
(Smith et at. ( 1983) Moi. CeH B*ol 3:2156-2165) and the pv'L. series (LucKlow V, A., and Summers. M. D. { 1989) Vlroiogy 
17:0:31-39). 

J0188] in yet another embodiment, a nucieic .acid molecule o* the inverition is. expressed <n mammalian cells using a 
mammalian expression vector. Examples of mammalian expression vectors include pMex-Neo!, pCDM8 \ Seed, B 1 1987) 

■tf Nature 329:840) and pMT2PC {Kaufman et ar (1987) B-ABO J 6:137-195} When used in mammatian cetis. the expres- 
sion veclor's control functions ;jre often provided by virai regulatory elements. For example commonly used promoters 
are derived fncsm polyoma. AdenovirLjs 2. cyiomegaiovirus and Simian Vires 40 F-or other suilabie expression systems 
for both proKaryotic and eukaryotlc cells see chapters 16 and 17 of SamDrool*, J. et ai. Molecular Clonlny, A Laboratory 
fvfanue!. 2nd ed.. Cold Spring Harbor Laboratory. Cold Spong Harbor Laboratory Press. Cold Spring Harbor, NY. 1989 

»y [£S18?J tr) anotfier embodim-sot, the recombinant mammalian isxpnassicn vector is capable of directing »Kprisss:on of 
the nucteic acid prefecenfiylly in a pam'cular ceil type (e,g , tissue -specific regulatory elements are used to express the 
nucleic acfd^. Tissue-specific regulator-y etements are known in the art. Non-limiting examples of suitable lissoe-soecsfic 
promoters include the albumin promoter (hver-specsfic, Psnkert et at. (1 987} Genes Dev. 1:288-2??), iymphoid-specific 
promoiers. (Cafaw &\yJ Eaton ;198B) Aciv Immunoi 43-235-275). m particular promoters of T celt receptors (VVinoto 
and Baiiimore M9S9; EUBO J. 8:729-733} and immunoglobulins {Banerji et ai. (1983} Ce« 33:729-740. Queen and 
Baltjmoie (198?) Cell 33.741-748} neuron- specific promoters (e.g., the neurofilament promoter; Bvine and Ruddle 
ic f ( p R h-M * I S ^ i*>v ~ p i ipi utti |t int (tursi ^1 (1 Mim ->c i ' 
912-916), and mammary giand-specific promoters (e.g.. miiK whey promoter- U.S. Patent No. 4,873,316 and European 
Application Publication He. 26--t,16o}. Developmentalfy-reguisted promoters are -tiso e< cr>irtp3#sed f or exa i n.''e 'he 

5C murine ho:< promoters (Kesse! and Gruss (199(?) Science 249 374-379) and the (x-fetoproteln promoter (Campes and 
Tilghman (19S9) Genas Dev 3 537-545) 

{0188] Moreover, inducible regulatory systems for use in mammalian ceils ?sre Known in the art, for example systems 
in which gene expression is regulated by heavy m&tat »ns {see e g. x Mayo et ai. (I9r52) Celi 29 99-1 OS, Bdnsfer et ai. 
(19821 Nafuie 296:39-^2 Seahe el ai (1985) Mo!. CeiJ. B'ol. 5.U80-14S9) neat shock « g.. hiouer et ai (1991) in 
^ Heat ShocK Response. Nouer. L . ed. CRC. Biica Raton , FL, pp 187-220). hormones {see e fj . Lee et al. (1 9t5i } Nature 
29-1:228-232, Hynss et el, {1881 > proc. Nati. Acad. Scs. USA 7S:2033-20-12: Ktock et al (1987) Nature 329731-736- 
Israel and Kauiman {1989) Nucieic Acids Res. 17-2539-2BQ4; and PCT Publication No WO 93/2.34 31), FK506 -elated 
molecules {see e g . PCT Publicahon No. WO 94; 18317} or tetracyclines (Gossen. U and Buisre, H (1992) Proc. Ng(i. 
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Acad. Set. USA 8S:!354?-S$$1. Gossen, M. et at. 09%} Science 28S'17S(S-1?69. PCI Puoiication No. WO 9*29442: 

and PCT Publication No. WG 96/01313) Accordingly <n another embodiment, the invention provides, a recomDinani 
expression voder «■> which a GI.5D DNA is; ope-raiivoly linked to an mduciofc: eukaryodc promoter, thereby allowm?] for 
inducible expression o! a GLSO polypeptide in eutcarycfic ceils. 

[01B9] The invention further provides a recombinant expression vector compj ising a DNA moieoufe of the invent-on 
cloned into the expression vector in ran arrtisense orientation. That is. the DNA molecule is operatively linked to si 
regulatory sequence in 3 manner which allows tot e>-ptess on (by transcription of the DNA rrioiecu : e> of an RNA molecule 
which ts anttsense to GLSO mRNA, Regulatory sequences operattvaiy linked to a nucleic acid molecule cloned in the 
anttsense orientation can be chosen which direct the continuous expression of the aniisense RNA molecule >r, a variety 
of £S:!! types, for instance viral promoters and<or enhancers, or regufatory sequences can be chosen wmch d inset con- 
stitutive, tissue specific or ceil type specific expression of sntisense RNA. The anttsense expression vector can be in 
the torm of a recombinant piasmid, phagsrmd or attenuated virus in which antis-ense nucleic acids are produced undai 
the control of a high efficiency regulatory region, the activity <:>■ which can be determined by ine ceil type into which the 
vector ts introduced. For a discussion of the refutation of gene expression using antisense oenes see Weintraup, H at 
af.. Antisense RNA as a molecular tool for genetic analysis. Reviews • Trends in Genetics. Vol ?(1 ) i$86. 
[0190] Another aspect of the invention pertains to host celts mt« which a recombinant expression vector otthe invention 
has been introduced. The terms "host ceil" and "recombinant host ceil" are used interchangeably herein, ij i& understood 
th3t such ternrts refer not only to the particular subject cefi but to the progeny or potential progeny of such a eel! Because 
certain modifications may occur <n succeeding generations due to either mutation or environmental influences, such 
progeny may not. n fact, be idenlk.al to the parent ceil, bul are stiii included within Ihe scope or the tsmi as used herein. 
[91913 A nost cell can be any oroiwyotic or eukaryolk' ceff. For example, a GLSO polypeptide can be expressed in 
bacteria! ceils such as E *co//. insect cells, yeast or mammalian ceiis (such as Cninese hamster ovary oeffs (CHO) os 
COS ceiis.! Other suitable hosi ceiis ate known So those skilled m the art. 

[0192] Vector DNA car) be introduced iota protcaryofic or eukatyotic celts via conventional transformation or fransfectifjn 
techniques. As used herein, the terms "transformation" ard "transfectiort* are intended to refer to a variety of art-? erog- 
niaed techniques for introducing foreign nucleic acid r'e.y.. DNA; into a host ceil, including calcium phosphate or calcium 
ch!oncii.K.o -precipitation, DEAE-des<^^ Suitable methods for trans- 

forming or transfecting host cells can be found m Samproof*. et ai. (Molecular Cloning: A Laboratory Manual. 2nd. ed„ 
Cold Spring Harbor Laboratory, Cold Spring Harbor Lahoraiory Press, Coicj Spring Harbor. iS-Y, 1989). and otiier iaPo- 
i story manuals. 

F01S3] For stable transfection of marnmaliar. ceiis, it is known that, depending upon the expression vector and trans- 
fection technique used, only a small fraction of ceiis may integrate the foreign DNA into their genome, in order to identify 
and seiect ihes.-e integrants, a gene thai encodes a selectable marker (e.g. resistance to antibiotics) ts generally intro- 
duced into the host ceils along witn the gene of Interest Preferred seieciaDie rnarkers include tiiose which confer 
resistance to drugs, such as G-^1B, hygromycin and methotrexate. Nucletc acid encoding a seiectahie marker can be 
introduced into a host celi on the same vector as that encoding a GI..50 polypeptide or can he "■strciduced on a separate 
v?setor. Cells s'sibiy trarssfecteo with the introduced nucleic acid can be identified by drug selection {f.= g.. cells iha! have 
inccrpoiated iU& sateclable rttarket getie will survive, while fhs otfier cells die; 

[0194] A host ceil of the invention, ^uch as a proKaryotic or eukaryotic host cell in culture, can foe used to produce 
(1 e., express) a GL30 poiypeptidfe. Accordingly, the invention furil<er provides methods for produo : ng a GL50 polypeptide 
using tne host cells of the invention in one embodiment, the method comprises cuituting the host cell of invention (Info 
which a recombinant egression vector encoding a GLSO polypeptide has been introduced) in a suitable medium such 
that a Gf. 60 polypeptide is produced, in another emDodirnent, the method lunber composes isolating a GLSO polypeptide 
from tne medium or the hosi celi, 

[0195] Certain host cells i>f the Invention can also be used to produce non-human transgenic animals For example, 
in one embodiment, a host celt of the Invention Is a fertilized oocyte or an embryonic stem oeii into which GLSO-ccning 
sequences have been introduced Such host eel's can then be used to create nan -human transgenic mnimais in which 
exogenous GLSO sequences have been introduced into their genome or homologous recombinant animals* m which 
endogenous GlSO sequences nave been altered Such animals are useful for studying the function andfor activity of a 
GL50 polypeptide and for identifying anrffor evaluating modulators of GLSO activity. As used herein, a "transgenic animaf 
is a non-human animal, preferably a mammal, mors; preferably a rodent such as a ral or mouse, in which one ot more 
of the ceils of the animai includes a trans-gene. Other examples of transgenic: animals include non-human primates, 
sheep, dogs, cows, goats, chickens, amphibians, and the like A transgene is exogenous DNA which is integrated into 
the genome of a celi from which a transgenic animal develops and which remains in the genome of the mature animal, 
thereby directing the expression of an encoded gene product in one or more celt types or tissues of She iransgentc 
animal. As used herein, a "homologous recombinant animal" is a non -human animal, preferably a mammal, more pref- 
erably a mouse, in whlcn an endogenous GLSO gene has been siiered by homologous recombination between the 
endogenous gene and an exogenous DNA molecule introduced into a oeii of the animal, a a. an empryomc eel) of the 
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an-mai, poor to development of me- animal 

|Gt 98j A transgenic an'mai of the invention can be created by introducing a GLoG-encoding nucleic acid mso the male 
pronucleus of a fertilized oocyte., e.g., by microinjection:, f&trowa* snfeeiort, and allowing the oocyte to develop in a 
pseudopregnant female foster animal The mGL50- t sequence of S£Q 10 NO: 1 , 3. or 5 can be introduced as a transgene 
trite; the genome of a non-human animal. Alternatively, a nonhuman homologue of a hGLSO gene, such as s mouse oi 
rat GLSG gene, can be used as a transgene. Altar natively a GLSO gene hontoiogue. such as another GL50 iamtiy 
member, can be isolated based on hybridisation to the GLSO family eDNA sequences of SEQ ID NO:1 , 3. or 5 (described 
further m subsection 1 above) and used as a transgene. mtronic sequences and poiyatienylation signals can also be 
inducted in fbe transgene to increase the efficiency of expression of the transgene. A tissue -specific seguiatory sequence 
(>) can be operabiy linked to a GL50 iiansgene to direct expression of a GLSO polypeptide to particular ceils. Methods 
for generating transgenic animals via embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, m U.S. Patent Nos 4 : 736,866 and 4.870.009. both fay 
Leder eiat.. U.5 Patent No 4.873.191 by Wagner etaLar-dm Hogan. B . Manipulating the Mouse E-jnbryo. (Cold Spring 
Harbor Laboratory Press. Cold Spring Hatbor, N Y , 198&S. Similar methods are used for production of other transgenic 
animals. A transgenic founder animal can be identified based upon ;he presence of a GL50 transgene in its genome 
and/or expression of Gl.50 mRNA in Issues of eefis oi the animals A transgenic founder srnnoi can then be used to 
breed additional animals carrying the transgene. Moreover, transgenic animals carrying a transgene encoding a GLSO 
polypeptide can further be bred to other transgenic animals carrying other transgenes. 

i£si9?j To create a Homologous recombinant animal a vector is prepared which contains- at leas.i a portion of a GL50 
gene into which a deletion, addition or sutsstitution has been introduced to (hereby alter, s.g.. functionally disrupt the 
8L50 gene The GLSO gene can be a human gene (e.g.. the SEQ ID NO: 1 .3 or 5). bu! more preferably, is a non-human 
hoivioiogoc: of a hGLSO gene fe.y.. a cDNA isolated by stringent hybridisation with the nucleotide sequence of SEQ lilt 
NO:1 . 3. oi 5). For example, a mouse Gl.60 gene can be used to construct a homologous recombination vector suitable 
for altering an endogenous GLSO gene in (he mouse genome In a preferred embodiment, the vector is designed such 
that, upon homologous recombination, the endogenous GL50 gene is functionally disrupted p.e.. no longer encodes a 
functional protein, also referred io as a ''knock out" veelon Alternatively, the vector can be designed such that, upon 
homologous; recombination, tee endogenous GS.50 gene is mutated or otherwise altered bul still encodes a functional 
protein ;'e g.. the upstream regulatory region can be altered to thereby alter the expression of ihe endogenous GLSO 
polypeptide), in the homologous recombination vector, the altered portion of the GL50 gene is flanked at its 6' and 3' 
ends by additional nucleic acid sequence of the GLSO gene io allow Tor homologous recombination to occur between 
the exogenous GLSO gena carried by the vector and an endogenous GLSO gene in an embryonic stern ceil. The additional 
flanking GLSO nucleic acid sequence Is of sufficient length for successful homologous recombination svith the endogenous 
gene. Typically, several fcilobases of flanking DMA (both al the £i" and 3' end;-} are included <n the vector {see e.o.. 
Thomas. K.R. and Capecehi. M. R. ■ 1987) Cell 51:503 frt a description of homologous recombination vectors). The 
»ecter is introduced info sn embryonic stern cell ime te g„ by electroporafioni and ceil? in which the introduced GLSO 
gene has hoivioiooousiy recombmed with the endogenous GLIM) gem are selected {see, e.g.. L.t. E. et ai. (1992) Cell 
8$ 915). The selected ceils aro then injected into a t-lastecys! of an animal {& g . a mouse; to form aggregation chimeras 
(see e.g., Bradley. A. m Teratocarcinotrias and Srnbnvonis.- Stam Cells: A Practical Approach, E.J. Robertson, ed {IRL, 
Oxford. 1SS7) pp 1 13-152). A chimeric embryo can (hen be implanted info a suable pseutiopregnanf female foster 
atiirna! and the embryo brought to term. Progeny harboring the fiomciogously recorntiineci DNA iri their geirn cells can 
be used to breud ammals m which ai ! cells of (he animal contain the homotogously recomsined DNA by gcmJuie 
transmission of the transgene. Methods for constructing homologous recombination vectors and homologous recom- 
binant animals are described further in Bradley. A, ('1991; Current Opinion in Biotechnology 2,323-829 and :n PCT 
international Publication Nos.: WO 90711354 by i.e Moueitec et aL, WO 91/01140 by Smithies et ai . WO 92/0968 by 
Zijlsira et at., and WO 93/04163 by Berns et ai 

[0t98] tn addition to the foregoing the skilled artisan will appreciate that other .approaches Known in the art for ho- 
mologous recombination can foe applied io the instant invention Ensyme-assisfed site-specific integration systems are 
Nnown in the art and can be applied to integrate a DNA molecule at 3 predetermined location in a second targe' DNA 
molecule. Examples of such enzyme-assisted integration systems mciude the Ore recombinase-iox target system (e.g., 
as described in Bsubonis. VV, and Sauer. B. {1S93) Nud. Acids Res. 212025-2023: and f-'ukushige. S, and Sauer, B 
(1992) PiXit:. NaS. Acad. Sci USA 89 7t 305-7908; and the FLP recoi"nbinase-FRT target system {B.g . as described tr? 
Dang. D T and Pernmon, N, (1993.) Dev. Genet 13:367-375: and Fienng, S. et al, {1393} Proc. Natl. Acad So USA 
90.8469-8473) Tetraeydine-reguiated inducible homoiucjous recombination systems, such as desenbed in POT Publi- 
cation No. VVO 94/29442 and PCT Publloahon No. WO 86/01313. also can be used 

[0199] For example, in ano!he r embodiment, transgenic non-humans ammais can be produced which contain selected 
systems which affnwfor regulatedexpressron of the transgene One example of such a system isthe ■rr&'/oxPreGombinase 
svstem of fjacteriophage P f For a description of ins cre'k>xP reeombtnase systeivi. see. &.g. Lakso et al ( 1 992) Pror. 
Wat), Acad. 3d. USA S9;6232-623fj. Another e^amfr-ie of a rscomrjina.se system is the FLP rscornbina.se system of 



Saccnaromyces cerevi$iae tO'Goi-man et a> ; 1S91 ? Science 251:1351-135!}. if a £>-© ; ra*Precomoi!iase system is used 
iQ regulate expression of the transgeoe. animals containing ttansgenes encoding both fhe Cre recombmase and a 
selected protein are faejured Such animals can be provided through the conslruchon of "double" transgenic animals, 
<? g . by mating two transgenic animals, one containing a iransgene encoding a selected protean and the other containing 
■a transgene- encoding a recomoinase: 

[S200J Clones of She iron-human transgenic animals described herein can also Us produced according to the methods 
described m Wilmut. i stab {1997} Nature 385-810-813 and PCT international Publication htos WO 97/07666 and WO 
3?/0?S63. in bnef, a ceil. e.g.. a somatic ceil, from the transgenic animal can be isolated and induced to exit She growth 
cyde and enlerG^phase. The quiescent ce!! can then be fused, w.t?.. through the use of eiedncai pulses, to an enucleated 
oocyte from an animal of the same species from which the quieseen! ceil is isolaied. The fecongtrueted oocyte is inen 
cultured such that it develops to morula or biastoeyfe and then transferred to pseudopregnant fen-sale foster animal. The 
offspring borne otthis female faster animal wit! be a done of the animal from which the ceil, e rj . the somatic celt, is isolated. 

V. Phat-mapauticai Compositions 

102S1] GL50 modulators ("active compounds") of the invention (e.g., GL50 inhibitory or stimulatory agents including 
GL50 nucleic acid rnofecuies. polypeptides, antibodies, o' compounds identified as modulators of a GL50 activity) can 
be Incorporated Into pharmaceutical compositions suitable for administration. Such compositions typically comprise the 
nucleic acid molecule polypeptide, or antibody and a pharmaceutical!;/ acceptable earner. As used herein the language 
"phairnaeeufieally acceptable earner" is intended !o include any and sill solvents, dispersion media coatings antibacterial 
and antifungal agents, isotonic arid absorption delaying agents, and sh-a like, compatible with pharmaceutical adminis- 
tration The use of such media and agents tor pharmaceufjcaliy active substances is well known in fhe art. Except insofar 
as any conventional media or agent is incompatible with ihe active compound, use thereof in the compositions ;s con- 
t mp! tt> d S'lpsl^-if-.it r-t n tK<- < ompc i xi > >, =>n ai-.o inoirf He J ir U>< oMpMio'o 
[0202] A pharmaceutical composition of the invention is formulated to be compatible with its intended route of admin- 
istration. Examples of routes o» administration include parenteral, e g. intravenous., intradermal, subcutaneous, oral 
■ eg . inhalation), transdermal (topical}, trsmsmucosai. and rectal administration. Solutions o; suspensions used for 
parenteral, intradermal, or subcutaneous application car. include the following components' a sterile diluent such as 
wafer for injection, saline solution, fixed oils, polyethylene glycols glycerine propylene glycol or other synthetic solvents; 
antibac-ensi agents «odi as bensyi alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 
chelating agents such as ethyianediaminetetraacetic acid: buffers such 3S acetates citrates or phosphates and agents 
for the adjustment of tonicity such as sodium chloride or dextrose pH can be adjusted with acids or bases, such as 
hydrochloric, acid or sodium hydroxide. The patenters! preparation can be enclosed in ampoules, disposable syringes 
or multiple dose vials made of glass or plastic 

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions (where water soluble) 
or dispersions and sterile powders tot the extemporaneous preparation of slenfe injectable solutions or dispersion. For 
intravenous administration, suitable earners include physiologies;! saline, bacteriosisMc; water, Crernophot El." - ' (BASF. 
Parsippyny, Hi) or phosphate buffered saline i'PBS) in ail cases, the composition must be stenle and should be Hind 
to tne extent that easy synngeaoiiity exists, it must be stable under the conditions of manufacture and storage and must 
be preserved against the contaminating action of mtcrooigaossm-s such as bacteria and fungi The earner can be a 
solvent oi dispersion medium containing, fot example, water, ethanof. poiyot (for example, glycerol, propylene glycol, 
and liquid polyetheytene glycol, and the nisej. and suitable matures thereof. The proper fluidity can be maintained, for 
example. 0y the use of a coating such as lecithin by the maintenance o! the required particle slse in the case o' dispersion 
arid by Ihe use of sudsciants Prevention of the action of microorganisms can be achieved by various antibacterial arid 
antifungal agents, for example, parabens. chiorobutanol. phenol, ascorbic, acid, thimerosal, and the like, in many cases, 
it will be preferable to include isotonic agents, for example, sugars, poiyaicohols such as mamtoi sorbitol, sodium chloride 
in the composition. Prolonged absorption of the rnjiaciable compositions can be brought about by including in She com- 
position an agent which delays absorption, fot example, aluminum monostearate and gelatin. 

[0204] Sterile injectable solutions can be prepared by incorporating fhe active compound te.c.. a GL50 polypeptide, 
nucleic acid molecule, or ant:-GL50 antibody} m the required amount in an appropriate solvent with one era combmaiion 
of ingredients snumerated above, as required, followed by filleted sterilisation Generally, dispersions are prepared by 
incorporating the active compound into a sterile vehicle which contains a oasic dispersion medium and the required 
other ingredients from those enumerated above, in the case of sterile powders, for the preparation of sterile injectable 
solutions, ifie preferred methods of pr eparation are vacuum dr ying and treeze-cirying which yields a powder of the active 
ingredient plus any additional desired inorediont from a previously ssenie-filtered solution thereof. 

Oral composttionsgeneraijy include an Inert diluent or an edible carrier. They can be enclosed in gelatin capsules 
or compressed mfo tgbrete For the purpose of oral therapeutic administration, the active compound can be incorporated 
with e^cipients ar ; c! used m the form of tabfets. troches, or capsules Oral compositions can also be >,x$mr%6 using a 



fMd eame-i ;c- use as a ntotthwash, therein ^ compound in the fimd cine- i? aopiied o r aii> and sv^neo and 
expectorated or swallowed. Phst maoeutieally compatible binding agents, sand/or adjuvant materials can be included as 
part of the composition The tablets, piiis, capsules,, troches and Die \ik& eon contain any of she following ingredients, ot 
compounds of 3 similar nature: a binder such as mierocrystaiiine ceiiuiose, gum fragacanrh or statin; an exelpient such 
as starch or lactose, a disintegrating agent such as aifjmic aeid. Primage!, or corn starch; a lubricant such as magnesium 
stearate or Sterotes, a gitdant such as colloidal silicon dioxide, a sweetening agent such as sucrose or saccharin, or a 
itavonng- agent such as peppermint methyl salicylate, or grange flavor trig 

For administration by inhalation, tne compounds are defiveted in the form of an aerosol spray from pressured 
container or dispenser which contains a suitable propeflant e.g.. a gas such, as carbon dioxide or a nebulizer 

Systemic administration can also be oy transmueosaf or transdermal means. For transmucosa! c transdermal 
administration, penetrants appropriate to the terrier to he permeated are used tn the formulation. Such penetrants are 
genetafiy known m the ad and include, for example, for fransrnucosai administration, detergents bite salts and fusidic 
acid derivatives, fransruucosal administ ration can be accornpfishsd through the use of nasal spravs or suppositories 
For transdermal administtaUgn. the active compounds are formulated into ointments salves, gels, or creams as generally 
known in the an. 

[0208] Hit i ot'Xnirds c -n k<. b pi>-r»((td u Hit f >iiTn o* s ipj.OvfttinfS ,fc f * th utiiven tonal ^ouOMUtp, Ni'-t.s 
such as cocoa butter and other gtycerides ) or retention edemas for rectal delivery. 

[0203] in one embodiment, the active compounds are prepared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release formulation, including implants and miCioeneapsuiated 
delivery systems,. Biodegradable, biocompatible polymers can be used, such as ethylene vmyl assists, polyarthydrides, 
poiygiycolic acid, collagen poiyortboossiers, and poiytactc acid Methods for preparation of such formulations wn! be 
apparent to those skilled In She art The materials car. also he obtained commercially from Alza Co> rxration and Nova 
Pharmaceuticals, inc. Liposomal suspensions (including ik;osomes targeted to infected cells with monoclonal antibodies 
to vitai antigens ) can also be used as pharmaceutical!*/ acceptable earners These can be prepared according to methods 
known to those skilled in the art. for example, as described in U.S. Patent No 4,522,8 U 

[0210] tt is especially advantageous to formulate oral or parenteral compositions in dosage unit form for ease of 
administration and uniformity of dosage Dosage unit form as used hereto refers to physically discrete units suited as- 
unitary dosages for the subjectto be treated; each unit containing a predetermined quantity of active compound calculated 
to produce the desired therapeutic effect in association with the required pharmaceutical earner The specification *c< 
She dosage unit forms of the invention ate dictated by and directly dependent on the unique characteristics o f the active 
compound and the particular therapeutic effect to be achieved, arid the limitations inherent in the an of compounding 
such an active compound for the treatment of individuals 

|0211] Toxicity and therapeutic efficacy of such compounds can be determined by standard pharmaceutical procedures 
in celt cultures or experimental animals, e.g., for determining she L05G {the dose lethaf to 150% of the population} and 
the EDS0 (the dose therapeutically effective In 50% of the population} The dose ratio between tec and therapeutic, 
effects, is the therapeutic index and it can be expressed as the ratio LD50. ; EDf-0. Compounds which exhibit large ther- 
apeutic indices are preferred. While compounds that exhibit toxic side effects may be used care should be taken to 
design a delivery system -hat targets such compounds in the site of effected tissue m order to minimUe potential carnage 
to uninfected ceils sod, thereby, ieduce side effects, 

[0212] The d-<t-.i ut i nou \\<y,i tl e ^ei> 1 1> to isstsv-, a «- a 'ima 1 sii -•te^ in b> 1 v ^ « 1 rotmi>> limq r wo^aot iuq< 
fot use in humans The dosage of such compounds ties preferably within a range of circulating concentrations that 
include the £D50 with little or no toxicity. The dosage may vary within this range depending jpon the dosage form 
employed and the route of administration utilized. For any compound used in the method of the invention the therapeu- 
tically effective dose can be estimated initially from ceii culture assays A dose may be formulated in animal models to 
achieve a circulating plasma concentration range that includes the IC50 (' <?,. the concentration of the test compound 
which achieves a half- maxima! inhibition of symptoms) as determined in cell culture. Such information can be used to 
more accurately determine useful doses m humans Levels in plasma may be measured, fot example, by high performance 
liquid chromatography. 

[0213) The nucleic acid molecules of the invention can be inserted into vectors and used as gene therapy vectors. 
Gene therapy vectors can oe delivered to a subject hy. tor example, intravenous iniection. local as ministration (see u.S, 
Patent 5 328,470) or by stereotactic injection (see e.g.. Chen at al. ('1994) Proo Natl. Acad Set. USA 9 '1.3054-3057) 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector in an accepfaote diluent, 
or can comprise a slow release matrix in which the q&n& dahvery vehicle is imbedded. Alternatively, where the complete 
gene delivery vector can be produced intact from recombinant cells, e.g., retiovirsl vectors, the pharmaceutical prepa- 
ration can include one or mote calls which produce the gene delivery system 

j.0214) The pharmaceutics! compositions can be included in a container, pad*, or dispenser together with instructions 
for administration., 
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VI. Uses and Meth ods of the invention 

£0215} The nucleic acid molecules, polypepliocs. protein homologies, ond antibodies described horein can be used 
in one or more of the following methods; a) methods of treatment, e.g., up- or down-modulating the immune response; 
h) screening assays c} predictive medians <e g . diagnostic assays, prognostic assays, monitoring corneal tnsls. and 
pharmacogenetics,!. The isolated nucleic acid molecules of the invention can tie used, for example, to express GLSO 
polypeptide {e.g . via a recombinant expression vectot in a host celt tn ggoe therapy applications), to detect GLSO mRN A 
te g.. in a biologies! sample 1 or a genetic alteration in a GL&Q gene, and to modulate GLSO activity, as describes further 
below The GLSO polypeptides can be used to treat disorders characterized by insufficient or excessive production ot 
tjd >C>Uihoitu n-^ddPn n i*pC<- s "!pot>>« its >^<f c> iselt >-• n^-n'or na ota , tvt nmra G' -hMio- 1 ids to sc r < n 
for drugs or compounds which modulate GLSO activity, as well as to treat disorders characterized by insufficient or 
excessive production of GLSO polypeptide or production of GLSO polypeptide forms which hav-s decreased Or aberrant 
activity compared to GL.50 wild type polypeptide Moreover, Ihe anti-GLSO antibodies of the invention can be used to 
detect and isofate GLSO polypeptides, reyuiaie the bioavailability of 6150 polypeptides, and modulate GLSO activity e.g , 
modulate, immune responses. 

A. Methods of Treatment: 

5' he present invention provides for both prophylactic and therapeutic methods of treating a suited at risk ot 
for susceptible to) s disorder or having a disorder atisocated with aberrant GLSO expression or activity at a disorder 
that would benefit, from modulation of GLSO activity 

1 , Prophylactic jvfethods 




[021?] tn one aspect, tne invention provides a method for preventing in a subject, a disease or condition associated 
with an aberrant GLSO expression or activity, oy administering to the subject a GLSO polypeptide or an aeon* which 
modulates GLSO polypeptide expression or at least one GLSO activity Subjects at risk k>t a disease winch is caused or 
contributed to Oy aoerrant GLSO expression or activity can be identified by. for example, any or a combination of diagnostic 
or prognostic assays as described herein. Administration at a prophylactic agent can occur prior to the manifestation of 
symptoms characteristic of Gt.5G aberrancy, such that a disease or disorder is prevented o,<. alternatively, delayed tn 
i s pro i e NSfc rocondtnc on tne *y rx- ^ GLSO abo>i >yr-. , or cndficn *ur c'o a 5U pHvrxnt de G-jo ag jn st 
or GLSJ cn^oniM -Jient z<*n b* 1 u^d % h' ^fro ihe sj^ The irpiOpnate aqr^t z^r be ttetermmed basea m 
screening assays desedbed herein, 

2. Ir^peuttcfrtetttods . 

[0218] Another aspect of the- invention pertains to methods of modulating Gt.50 expression or activity for therapeutic 
purposes. Accordingly, m af1 exemplary embodiment, the modulatory method of the invention involves contacting a ceil 
with a Gt3G polypeptide or agent that modulates one or more of the activities of GLSO potypeptide associated witn the 
eel! An agent Ihat modulates GL5Q polypeptide activity can be an 3gent as. desct ibed herein, such as s nucleic acid or 
a polypeptide a naturally --occur nog tarqet molecule, of a GLSO polypeptide <e,g a GLSO tiganc;} a GLSO antfbooy a 
GlSQ agonist or arstagonist, a peptidomimetic of a GLSO agonist or antagonist, or other small molecule, tn one embod- 
iment, the agent stimulates one ot mots GL'iO activities, examples of such stimulatory agents include agents that 
stimulate the interaction of GL.50 with a stimulatory receptor or inhibit the interaction of Gl.50 with an inhibitory teceptoc 
e.g., r-jcttvft GL50 polypeptide, certain sotuhfe forms of GLSO molecutes. iind a nucleic acid molecule encoding GL50 
polypeptide that has been introduced mto the ceil !ii anotherembodiment, the agent inhibits one or more GLSO activities. 
Examples of such inhibitory agents include agents thai diminish the interaction of GL SO arid a cos-imuiatory receptor or 
promote the imst action between GL50 and an inhibitory receptor, e.g., antisense GLSQ nucieic acid moleailes. anu- 
Gl50 antibodies, and GL50 inhibitors. These moduiatory methods can be performed in v.- fro t s.g. . by cuiturlng the cett 
with the agent} or, alternatively >.n vivo {e.g.. by administering the agent to 3 subject), As such ihe present invention 
provides methods oi treating an individual afflicted with a disease or disorder that A'ouid benefit from modulation of a 
GLSO potypeptide, e.g.. a disorder vvhieh would benefit from up- or down-modulation of the Immune response, or which 
is characterized by aberrant expression or activity of a Gb^i? polypeptide or nucleic acid mc-iecuie In one embodiment, 
the method involves administering an agent (e g an age-ni identified by a screening assay described herein) or com- 
bination of agents that modulates (e g . uproguiates or downreguiat.es.) GLSO expression or activity, tn another embod- 
iment, the methoo involves administering a GLSO polypeptide or nucleic aad molecule as therapy to compensate for 
reduced or aberrant GLSO expression or activity. 

£Q2lSj Stimulation of GLSO activity is desirable In situations m which GLSO is abnormally downraguisted and'or m 
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which increased GLSO activity is iiKeiy to have a DenefiO'Si effect. UKewise, inhibition of GL5D activity >s desirable m 
situations in which GL50 is abnormally uprsgulated and/o; m which decreased GL50 activity is hkoiy to have a beneficial 
■effect 

.^.Pi?wMQuJaton^^^ 

[0220] U is possible to dovvraegulate the function of a Gl. 50 polypeptide, and thereby downre-gulat? immune f esponse-s, 
in a number of wa> s Downreguiation may be i n the form of i ohibtting or blocking an i rnmuns response a< ready in progs ess 
or may involve preventing the induction of an immune responds. The functions oi activated T ceils; may he inhibited, 
eg h> vjjfp s '"ii} i ^,X'iii.' i s ji t\ mou - ^ ■) •-pi toiuanK tn T c.eis >v L\ ^riditgk tht idu u?>< o r 
cytokines mat dampen the immune response, immunosuppression of T ceil responses is generally an active, non- 
-{w.tn u\ t vvi ■)' 1 1 \f<n.'-> to ck- ' e-s^ r vi se--pi.nNiv.em -,\ >ni v i<^ tfuu n >Mi(\ i '\A < -v«fe i.t m* 
T ceiis to ins suppressive agent Tolerance, which involves inducing non -responsiveness, or anergy in T celts, is distin- 
guishable item immunosuppression »> that it is generally antigen-specific and persists after exposure to !he tolen,?ing 
agent has ceased. Operationally, tolerance can be demonstrated by the lack of a T cell response upon reexposure to 
specific antigen where the reexposure secure in -he absence of the ro!en.wg agent. 

£0221] For ex.aropte, GL50 polypeptides, {including nonactivating forms of a GL50 polypeptide ) or ami-GL50 antibodies 
tha' result in the failure to deliver a cosiimyiatory signal to T cells that have receivec a primary activation signal, can be 
usee to block GLf.0 the interaction between GL50 and its iigand; s) on T ceils and thereby provide a specific means by 
which to cause immunosuppression and/or induce tolerance- m a subject. Such blocking o; inhibitory forms of GL50 
polypeptides and fusion proteins and blocking antibodies can be identified by fhsir ability to inhibit T celt pi oilier af ion 
and/or cytokine production when added to an m v/t«? cc-sdmuiation assay as described herein and known in the art. in 
contrast to the inhibitory forms of a Gl.50 polypeptide, activating ibmis (such as an intact ceil surface Gi.50 polypeptide 
and certain soluble forms of GL50) preferably transmit a casfimulatory sional to the T celts, resulting in an increased 
secretion of cytokines (e.g.. iL-10t when compared to activated T cells that have not received a costimutatory signal 
[8222] I n one embodiment, fusion pasterns comprising a GL.50 first peptide fused to n second peptide having an activ tty 
o? anothvsi 8 lymphocyte antigen fe.g ,87-1 or B"-T s can be used io modify T cell mediated immune responses Alter- 
natively, two separate peptides having an activity of B lymphocyte antigens, (for example, a GLS0 polypeptide plus a 
87-2 snd/os' B?-1 polypeptide). o; a combination of blocking antibodies fe.g , antibodies against a GL50 polypeptide 
with anti-B?-.-? and tor anti-8?- 1 monoclonal antibodies} can be combined as a single composition or administered sep- 
arately (simultaneously or sequentially >. to upregulaie or ciownreguiate T celt mediated immune responses in a subject. 
Furthermore, a therapeutically actwe amount of one or moie peptides having a GL50 polypeptide activity, with B7-t 
sand .'or 87 -2 activity can be used m conjunction with oth^r smmunoiriodufatitig reagents to influence immune responses. 
Examples of other immunomoduiatlng reaewnts Include blocking antibodies {e g , against CD28, CT1A4, and;or iCOS, 
or against other 7 ceii markers, or agams? cytokines}, fusion proteins (e.g.. CTLA4ig), or immunosuppressive drugs, 
(e.g., a : iparnycin, cydosoorine A. or FK606), 

[0223] The peptides protkiced from the nucleic acid rnotecuios of the present invention may atso Lie useful m ihe 
cofLstrucuoi: oi therapeutic cigenls which block T yeli function by destruction of the T cell. For example, ys dtsscribeo. 
soluble, secreted forms of a GL50 polypeptide or antibodies that bind to a ligand on s T ceil can oe used. Such secreted 
forms can ne oonsffuci.ed by standard ueooiic enijmoerlng techniques By linking a snfuble form o! s GL50 polypeptide 
or antibody to a toxin such as f<cm. an agent capable oi preventing T cell activation can be made, infusion of one or a 
combination of inmunotoxms. (e.g.. GlSG-riGin with 87-2-ricin and/or 87-t-riclnj into a patient may result in the death 
of T ceils, parttcuiatfy of activated "I" celts- that express higher amounts of GD28. CTLA4, and/or !COS or GL50. 
fQ224] Another method oi p-reventing t!ie function of a GL50 p<;lypept.ide is through the use oi an antissnse or triplex 
olioonucieotide. For example, m oiigonucl&otide tompiementary to the area around a GL50 polypeptide translation 
initiation site, can be synihssised. One or more an'isenss oligonucleotides can be added to ceil media typically at 200 
no/ml ot admimsi«r€:d to a patient to prevent the synthesis of a GL5Q polypeptide The aoiissnse {rfigonucieofede is 
taken up by cells and hybridises to s GL50 rnRNA to prevent translation Alternatively; an ohgonuoieotide which binds 
double-stranded DNA to form a triplex construct to preveit DNA unwinding and transcription csn oe used As a result 
of either, synthesis ot a GL50 polypeptide is otocked. 

[0225] Dowrifei}ulating or preventing one or more GL.50 polypeptide functions e g . preventing high level tymphokine 
synthesis by activated T cells, win be useful in situations of tissue, skin ano organ transplantation and in graft-versus- 
hosi disease (GVHO; Foi example, blockage cf T ceit function should result m reduced tissue destruction >n tissue 
transplantation Typically, >n tissue tran-spwnts, i ejection ">t the itanspiant is iniiiated through its rei'.oqnition as frifeigri 
by T cells followed by an immune reaction that destroys the transplant The administration oi a molecule which inhibits 
or blocks interaction of a 87 lymphocyte antigen with its natural tigandfs) on immune ceils (such as a soluole. monomeric 
form of a GL50 polypeptide alone or in conjunction W'th a monomsric form of a different 87 peptide {s.g . 87-1, B7-2; 
or blocking antibody), pnor to transplantation car; lead to the binding os -he nsotecule to the natural iigaridi's! on the 
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immune ceiis witnout transmitting tne corresponding cosiirnuiatory signal. Blocking B lymphocyte antigen function in mis 
manner prevents cytokine sy nthe&i s by irornu ne ceils, such as T cells and, thus, acts as. an immunosuppressant Moreover , 
the kwk of cosiimuiation may also be sufficient to anorgfse the T celks. thereby inducing tolerance in a subject, induction 
of long-term tolerance by 8 lymphocyte antigen-biocking reagents may avoid the necessity of repealed administration 
oS these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject it may also be necessary 
to block She function of a combination of 8 lymphocyte antigen*; for example, il may be siestrabte to block the function 
of B"-1 and GtSO, 87-3 and OL30. or B7-i and 87-3 arid a GL50 poiypetide. by administerirKj a soluble font of a 
comotnation of peptides having an activity of each of these antigens or blocking antibodies against these antigens 
i separately or together in d single composition) or lorto transplantation . Aiternai : veiy . inhibitory forms ot Gt. 50 polypeptides 
can be used W!:h other suppressive agents such as bioekirg antibodies against other T cell markets or against cytokines, 
other fusion proteins, e.g.. C7LA4ig. or im munosu repress >ve drugs. 

[922S] The eifscacy or particular blocking reagents m preventing organ transplant rejection of GVHD tan be assessed 
using animal models that an? predictive o! efficacy in humans Because B? polypeptides display ammo acid conservation 
across species, it is likely that other GLoO antigens can function across species, thereby allowing use of reagents 
composed of human proteins -n animal systems. Examples of appropriate systems which can be used include allogeneic 
cardiac gratis in iatp and xenogeneic pancreatic tsiet ceil grafts tn mice, both of which have been used to examine !he 
immunosuppressive effects of CTLA4ig fusion proteins >n vivoa% described in Lensehow et al.. Science. 25?: 789.732 
< 1 9y2 land runlet ai Prcc fvatl head Set USA SO l lO^rXiK* na-Mtt'on murnft r .odek>or GVi-D tsee 
Paul Ad , Fundamental Immunology, Raven Press. New York, 1989, pp. 346-84 7} can be used to determine the effect 
ai blocking {unction of a GL5C> polypeptide in vivo c;n the development of that disease 

(0227j Blocking a GL50 polypeptide function. & g . by use o? a peptide having 3 GL5D polypeptide activity alone or m 
combination with 3 peptide having 87- 1 activity andfor a peptide having B7-2 activity, may also be therapeutically useful 
for ti eating autoimmune diseases. Many autoimmune disoiders- are tj-ie resuil of inappropriate activation of T cells that 
are reactive against self tissue and which promote the production ol cytokines snd autoantibodies involved In the pathology 
of the diseases. Preventing the activation of autoreactive T ceils may reduce or eliminate -disease symptoms. Adminis- 
tration 0; reagents which block 00 stimulation of T cells by dssruptinq recepforligand interactions of B lymphocyte antigens 
can he u-sea to inhibit T cell a ;trvot.| 50 and previa! production of autoantibodies or T cell-derived cytokines which ma} 
be involved in the disease process. Additionally, blocking reagents may Induce antigen-specific tolerance of autoreactive 
T cells which opijid lead to long-term relief f'om the disease The efficacy of blocking reagents in preventing or alleviating 
au'winmuw d^o'dofs can be det<:iim*n.?<i us"-> ) .=» number of well -rharacte* >,:eo dn^a! mooels of humnn autoimmune 
diseases. Examples include murine experiments! autoimmune encephalitis, systemic lupus erythematosus in to&U&r! 
ip? mice or f"iZB hybrid mice, murine autoimmune collagen arthritis, diabetes mei'itus m NOD mice and BB rats, and 
murine experimental myasthenia gravis (see Paul ed.. Fundamental immunology. Raven Press, New York 1989, pp 
S4Q-856}; 

The IgE antibody response in atopic allergy is highly T ceil dependent and, thus, inhibition of 8 lymphocyte 
antigen induced T cell activation may be useful therapeutically <n the treatment ot allergy and allergic reactions. An 
inhibitor,' form of a GL50 polypeptide, such as a peptide having 3 GL50 poiypepii.de activity aione or in combination with 
another 8 lymphocyte antigen, suuh as 67- 1 or B7-2, can be administered to aft aiieroic subject to inhibit T eel! mediated 
aliergic responses In the subject. Inhibition of GL60 costim jiation of T celts may ne accompanied by exposure to allergen 
if! toniunction v,'ith appropriate MHO iTjciecuias. Allergic react ions ii'iay he systertiic or »>c3i in natuns. depec-ding on the 
route of entry of the gilejgen and the pattern of deposition of ktE on mast ceils or basophils. Thus, it may be necessary 
lo inhibit T con mediated allergic responses iccaily or systemicaiiy by proper administration of an inhibitory form of a 
GlSG polypeptide.. 

£0229] inhibition of T cei! adivation though biookaga of 3 Gt.50 antigen iunctiors may also be important iherapeulioaiiy 
m viral infections of T cells Por example irt the acquired immune deficiency syndrome (AIDS), viral replication is stimulated 
by T celt activation. Stocking a GL50 function could lead to a lower level of viral replication and thereby ameliorate the 
eour&e of AIDS In addihon. it may ai-so be desirable to block the junction of a eomtafitjiiion of S lymphocyte antigens 
i.e , GLSO with B7-2 and'or B7-1, 

[i}22<t}} In one embodiment of the invention, a GL&O famiiy member preferentially induces IL-iO secretion by a T ceil 
(Hijtioff et al. (1399) Mature 397 263). II..-1O, while promoting the development or Tb2 type responses, aiso leads to 
down modulation of the production of certain cytokines and a doi/vtimodulstion of ceil mediated immunity, e g . by de- 
creasing macrophage activation (Baietal (tS87}Cisi Immunol, immunopathol. 83.1 V/. Koch etal f J. Exp. Med 
-184 741 . de Vn'es (1995) Ann fytetf 27 5^7) Accordingly, in one embodiment of the invention inr.ieastno, She activity of 
a Gi.SO I'afnily njember can leari to dO'/vninixiuiation of a ceii-n'sediated irrjniUne response. Thus, in one embodiment of 
the invention celi-mediaied immune responses are decreased by increasing GL50 activity. 
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4 Upreguiation of immune Responses 

[0231] Dpreguiatioo of an immune response, e.g. by promoting ;s stimuiatory activity oi GLSO may also be useful in 
therapy. Upreguiation of immune 'espouses mav be In toe form of enhancing an existing immune response or eliciting 
an initial immune response. For example, enhancing an immune response through stimulating GLSO activity may be 
ussslui in casus of viral infection Virai infections; are cleared primarily by cytolytic T cells. 1 rs accordance with ihe present 
invention, it is believed that GLSO polypeptide interacting with its naiutai itggnd(s) on T ceils may result in an increase 1 
in the cytolytic activity of at least some T ceiis. The addition of an activating form of GLSO, aione, or in combination with 
an activating form of a different B? family polypeptide to stsmuiaie I eefi activity through the cosfimutation palhway would 
thus be therapeutically useful m situations where more rapid or thorough clearance of virus; woutd he nerieftcial These 
would include viral sK-.n diseases such as Herpes or shingies. in which cases the monovalent or multivalent solubie 
GLSO polypeptide or ccrnOination of such peptide wsttf a peptide having B7- 1 activity and'or a peptide having B7-2 activity 
is delivered topically to The skin, in addition, systemic vital diseases such as influenza, the common cold, and encephalitis 
might be alleviated by the administration of stimulatory forms of QL5Q systemicaily 

[0232] Alternatively, anti-viral immune responses may be enhanced in an infected patient by removing T ceils from 
the patient, custirnuiating the T cells ./,>; vtirc with viral antigen-pulsed APCs either expressing a GLSO peptide ■ alone or 
in combination with a peptide having B7-1 activity 3nd/or a peptide having S7-2 activity) or together with a stimulatory 
form of a solubie GLSO peptide (aione or in combination with a peptide having B7- 1 activity ana/or a peptide having 6 7-2 
activity > and reintroducing the in vffro activated T ceiis mto the patient Another method of enhancing anti-vital immune 
responses; vvoutd ha to isolate infected ceils, from a patient fransfect them vvith a nucleic acid molecule encoding a 
peptide having She activity of a B lymphocyte antigen as described herein such that the cstts express ail or a portion of 
a GLSO antigen on their surface, and reintroduce the transected ceits into the patient The infected cells, would now be 
capable of delivering a easfimulatory signs* to, and thereby activate. T cefls f'n wvo. 

[0253] Stimulatory forms of GL5G molecules may also be used prephylactically 'o vaccines against various pathogens, 
immunity against a pathogen, e.g., a virus, could be induced by vaccinating with a viral protein along with a stimulatory 
term of a GLSO polypeptide » > an appropriate adjuvant. Alternately, an expression vector which encodes genes tor both 
a pathi^tsmc antigen anij a peptide having the activity of a GLSO antigen, s.g . a vaccinia virus expression vector 
engineered to express a nucleic acid molecule encoding a v;ra! protein and a nucleic acid molecule encoding a GLSO 
polypeptide as described herem, can be used for vaccinator*. DNA vaccines can be administered by a variety of means, 
for example, Oy Injection {e g .. intramuscular, intradermal, or ihe bioiistic injection of DNA-coatixi gold particles Into the 
epidermis with a gene gun that uses a p3mcie accelerator or 3 compressed gas to inject the panicles into the skm 
(Haynes et at. (1996; u, Siotechnol. 44:37}), Alternatively DNA vaccines can be administered by non-invasive means. 
Foi example, pore ot lipid -formulated ONA can Oe delivered to the respiratory system or targeted elsewhere, e.g., Payers 
patches by oral delivery of DNA (Schuhbert ■ i 997) Proa Nati. Ac3d. Sol. USA 94 981 ). Attenuated microorganisms can 
be used for delivery to mucosal surfaces. (Sisemore et at 1335. Science 270.29). in one embodiment, antigen is 
administered concurrently with a stimulatory form of a Gt.50 molecule 

In another application, upreguiahon or enhancement ot GL50 iunction may be useful in the induction of turner 
immunity, in one emooUiment, tne GLSO molecule is cell associated. Tumor ceils (it y.. sarcoma, melanoma, lymphoma, 
leukemia, neuroblastoma, carcinoma) trnnsfected with a nucleic acid encoding at least one GLSO antigen can oe ad- 
ministered to a subject to overcome torncr-specihc tolerance in the si.ibje;;i. if desired the tuiuor cell can he transacted 
to express a combination of B7 polypeptides {e g . B7- 1 , 87-2. GLSO). example, tumor celts obtained from a patient 
can be transfecfed ex vi vo with an expression vector direct! ng tne expression of a GL5G polypeptide alone, or in conjunction 
Vvitn a peptide having B?-t activity and/or B7-2 .activity, The tnansfecfed tumor cells are returned to ihe patient to resuit 
in expression of ihe pepfxLis on the surface of Shrs trarisfected cell Aiiernativeiy. gene therapy techniques can be used 
to target a tumor ceil for transfeefion in viva. 

[0235] The presence of the peptide having ihe activity of a GLSO molecule on the surface of the tumor ceil provides 
the necessary cosifrnuiation signal to T ceiis to ino.jce 3 T cell mediatati immune response against the transacted iumor 
ceils, in addition, tumor cells which iacK MHC class ! orMHC class it molecules, or which tail to express sufficient amounts 
of MHC class i or MHC class fl molecules, can be transfected with nucleic acid encoding all or a portion of iey . a 
cytopLasmio-domsin truncated portion) ot an MHC class \ a cham protein and \\ s microglobulin protein or an MHC class 
I! ir. chain protein and an MHC class II 'fi cham protein to 'hereby express MHC class I or MHC class H proteins on the 
celt surface Expression of the appropriate class i or class II MHC m conjunction with a peptide having the activity of a 
8 lymphocyte antigen (eg.. B7-1. B?-2, GLSO) induces a T cell mediated immune response agamst the transfected 
fumof ceii. Optionally, a gene encoding an anbsense construct which blocks expression of an MHC class SI associated 
protein, such as the invariant chain, can also he cotransfected with a DMA encoding a GLSO polypeptide ty ptomofe 
presentation of tumor associated antigens and induce tumor specific immunity. Expression of B7- 1 oy 8? negative murine 
tumor cefls has been shown !c; Induce T ceil mediated specific immunity accompanied by tumor resection and ptotonged 
[>,^C>mK km> noiter gr n ^<;e <">"■ L ^ at Co' 1 71 '"ov-.r enct 5 £ an,Uii,-<n J P ,<\^) 
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Science 2b9:363-3?u, BasKai" . S. es ai. ( 1 993} Proc Nat!. Acsd. So. USA S0:5SS~-369!3}. Thus, me induction of s r ceil 
mediated immune response in a Human subject may be sufficient to overcome tumor- specific tolerance in 'he subject 
[0236] !n another embodiment, an -activating form <:.•■ ono or more GL50 peptides (a o... expreiseo on a cei' sudc-oe) 
can be administered so a tumor-bearing pattern to provide a costifnuiatory signs! to T ceils in order to indue* 1 anti-tumor 
immunity using techniques that are Known sn the art. 

[0237] tri a sp-s-ofk; embodiment, >" ceils are obtained from a subject and cultured «>: iwo to axpand the population of 
T ce-? In a further embodiment -ne T coils are shan administered to a subject T colls cyn be simulated to proliferate: 
in \"iro by. for e-carnpie. providing to the T ceils a primary activation Pignrii and a costiroutatory signal, as is known in me 
an Various forms <A GL50 polypeptides can also be used to costimuiate proliferation of T cells In one embodiment T 
■ <* colls are cuiturod ex vivo according to the- rnefhoa cissnnbed sn PCT Application No WO 94 '29436 The ensnmtiiatory 
molecule can be soluble, attached to a cei' membrane or attached to a soito surface, such as a bead. 

B. ident.ifir..-:dior> of Cytokines induced by GL.50 Mediated Cos;irni.ii3tion 

( s The GL50 molecules as described herein can be used to identify cytokines which are produced by T cells to 

response to stimulation by a GL50 polypeptide '!" ueiis o\sr> be subnptimaily stimulated in t-,>o with a piimary activation 
signal, .such as phorbol ester, ami-CD3 antibody or preferably antigen in association with an MHC class if molecule, and 
given a costimuiafory signal by a stimulatory form of GlSO antigen, for instance by a cell transfected *vi?h nucleic acid 
encoding a GL50 polypeptide and expressing the peptide on its surface or by a soluble, stimulatory form o f the peptide 
Known cytokines released mlo the media can be identified by FLISA or by the ability of an antibody which blocks the 
cytokine to inhibit T oeli proliferation or proliferation of other eel! fypes that is induced by the cytokine. An il-4 ELtSA kit 
is ,:<v;:(iiat:.ic horn G«ruyme (Cambridge W A), as is an it -? blockino antibody. Blocking antibodies against it. -9 and f|. - 1 ? 
ar» available from Genetics institute (Cambridge, MA'S 

[0239] An «i vitro T est! costimutetion as, -say as descubed above c<:n also be used in a method for identifying novel 
cytokines which may be induced by costimuiation. For example, where stimulation of the CD2»5/C'!'UVS pathway seems 
to enhance H-2 secretion simulation of fh& ICOS path-.vav seems to enhance IL-lt'3 secretion iHutloft ef at "99 Nature 
397:263). !f n f.-3f1icui«sr activity induced upon sostttriuiabon. e.g.. T ceii pfolllejation, cannot bo inbibiffed by addition of 
blocking antibodies to Known cytoK-oes. the activity may resu't from the action of an unknown cytokine Following cos- 
fimulation tnis cytokine oould be purified from ihe media by conventional methods* and its activity measured by its ability 

& to iiiduoe T cell proliferation. 

[0240] Tu fo-eiH "v CAtokino'N fthicb may prevent me rduction o f toletanco an ,n v,' ; o T cell oo^tiniukitio" assav as 
desenhea dbove <^n be used, in this case. T ceiis woufd be given the primary activation signal and contacted with a 
selected cytokine, but would not be given the costi.muialory signal. Alter svashing rand res-ting the T cells, the cells would 
he rechailenged with both a primary activation signaf aix! a eostimniafofy signal, ff the T ceils cjo not respond n? g 

a* peosif^rate or proa uce cytokines) they have become toiertzed and rhe cytokine has not prevented the Induction of tolerance. 
However, if the T ceiis respond, induction o) tolerance has been prevented by the cytokine. Tho&e cytokines wincn are 
oap«»ie c» preventing tne induction of tolfttance can be targeted 'or blockage in vivo in oonjunctioo wi!h reagents wfnc:ti 
block B tyc?iphocyte antigeris as a rrtorts efficient msans so induce toi-ar^nce in transplant recipient* or "subjects wittt 
autoimmune diseases For example, one could administer a GL&0 blocking reagent together with a cytokine blocking 
antibody to a siot'sisa. 

Identification of Molecul es tvhich [ntlyence Co stimuiat'o n 

|0241] Anojbar application of [he peptide tewing [he activity of a novel B lyiripi-.ocyfe antigen of the invention is ihe 
use of one o r more of these peptides in screening ?:ssavs to discover as yes undefined molecules which are modulators 
of oosiimuiatcry licjand blndinp and/or of Imraeeiiular s-igraiing through 7 ;:eiis following c«stlmula!ion For exan^ple. a 
solid-phase binding assay us-.no, a peptide ftavtng rhe act vity cA a GL5d molecule, could be used to identify f»ic!!ecules 
lo winch GL50 binds and/or winch inhibit b-nding of the antigen with an appropriate T ceii figand feo , CD28. CT1.A4, 
or ICOS i in addition, an ?>> vitro T ceil eost.imuiat:'on assay as desenbed aoove could be used to identify molecules which 
so interfere with intracellular signaling through tne T ceiis following costimutatton as determined by the ability of these 
molecules io infiifcii T ceii proliferation anci'or cytokine ptoduction (yet *hinh do not prevent binding ol s GlaO moifioute 
to its ifeHnd] For exsmpte, the compound cyclosporins A and tapamycin inhibit T ceil activation through stimulation via 
the T cell receptof pathway but not via the CD28»'CTLA4 pathway 7 beret'ore. a o'fferen! ititfac»ifti!.ar signaling pathway 
is involved m cositrm nation Moiectiies Atiir.h interier* wilt; intfaceiiuiar signafing via tne CD?8/CTIA4 anci/or IGOS 
pattiway may bo effective as immunosuppressive agents? m vivo with or without the use of an additional immunosup- 
pressant such as eyciosoonne A or rapamycm 
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[0242] The antibodies produced using the proteins and pepfidos o' the- current invention can be uied m a screening 
assay for moieeuies which modulate the expression of GLSO polypeptide on ceils. For example, 'noiecuies which effect 
intracellular signaling which leads to induction o' expression GL5Q polypeptides &.g.. in response to activation signals, 
can be identifissd by assaying expression of one or mote GL50 polypeptides on (ha ceil surlace. Reduced irnmuooiluo- 
resceot -staining by 3n auts-GlSO antibody m the presence of the molecule would indicate that thy molecule inhibits 
intracellular signals Molecules which upreguiate GL50 polypeptide expression result in an increased immunofluorescent 
staining. Alternatively, fha effect of a moieouie on expression of a GL50 polypeptide can be determined bv detecting 
callutar GLSO mRNA levels using a probe o f the invention For example, a eel! which expresses a QL50 polypspiida can 
be contacted with a molecule to be tested, and an increase or decrease m GL5C mRNA levels in the ceil detected by 
standard technique, such as Northern hybridisation analysis, or conventional dot blot of mRNA 01 total poiy{A")RNAs 
using a mGi.50-l probe labeled with a detectable marker. Molecules which module expression of a Gi.50 polypeptide 
miy t-"- o>e T ul + i Hr p8i«n all* ^ f either u } '<-\; iWnq c Jo *nreoila*irffi ir riin m\e> akfne < * i ^onjs'nct^n w tti 
soluble blocking or stimulating reagents. For instance, a molecule which inhibits expression of GL50 could be administered 
together with a GL50 blocking reagent tor immunosuppressive purposes fViolecufes which can be tested in the abuve- 
desctibed assays include cytokines such -is il-4, ylNF. iL-10, iL-12. GM-CSF and prostagiadins 

E:. Screen mg ■; Assaya: 

[0243J The invention provides a method [also referred to harem as g "screening assay"; tor identifying modulators 
' e, candidate or test compounds or agents- {e.g.. peptiees pepfidomimetics small molecules or other dings) which 
hti^n Gt ^ oo'Vf l,, f ■<J«-&<.'i pc drons tnereoJ wc a stim. Mo'v x inhibitory eifeo r i fc<> eomiri^ Gt V) e*p"^i<-o 
or GLSO activity. 

[0244] m one embodiment. the invention provides assays for screening candidate or test compounds which bind to 
or modulate the activity or a GL50 polypeptide or polypeptide or bioiogicaiiy .active portion thereof. <?.o . modulate the 
-tbiity if>iLDupcJyreji« Mo i\y iuwt" ibiuo ua^ >^te< ,~ agnate (war- iw ^iiare o. ir < --ie^'U t, ► ■^enamj.'r' 
in one embodiment, portions of the extracellular domain of GLSO can be used. In another embodiment, portions of the 
cytoplasmic domain of a GL5Q moiseuls can be used, in another embodiment, portions of th>a transmembrane domain 
of a -GLSO molecuie ran tss ose<i, 

[0245] in one embodiment, variant forms of a polypeptide comprising GLSO domain can be used in a screening 
assay. For example. GLSO domains comprising an amino acid alteration {e.g , that have been mutagenized using, for 
example random of cassette mutagenesis t can be ussd m the subject screening assays. Alternatively, splictno, variants 
oi" GL50 intracellular domains te.g. t GL50-1 liitraceliuiar domain GL50-2 cvtoplasmic domain or additional exons iden- 
tified upon sequencing of chromosome 21 or identified by RACb PCRi can be to screen for compounds. Such GLSO 
variants can be us*d to identify compounds with activity against a range ot GL!>0 molecules and can identify amino acid 
rsssidues esissntraifor GLSO activity , 

[0248] Tf ie iest compounds of the present mventiyti can be obtained using any of thy numytous iiyproticr iea in cof- 1- 
binatorlai library methods Known in the art. including ' bioiogicat iibraries: spatiaily aodnassabie parallel solid phase or 
soiunon ptifjse ilbrafies; synthetic: library methods requiring deconvoiutior?, the 'oi la-beao one-cnftipnuiid" iit.'.-ary method 
and synfiifitic library methods using affinity chromatography s-aiec-tton. The biological library approach is limited to pspiido 
libraries, while the other four approaches are applicable to peptide, non- peptide oligomer or smell molecule libraries e-t 
compounds (Lam, K, S <1997) Anticancer Otug Das. 12M<15}. 

[0247] Examples of me! nods for the synthesis of molecular libraries can be found in the art. for isxsmple in. DeWitt ei 
at. {1993} Proc. Mats. Acad Sot. USA 90:6909: Etb et ni. n9SK> Proc Natl Acad. Sci USA Qi:1 5422; Zuckemiann et 
ai. (1994) J. Med.Chem 3?:26?S: Cho et a!, rt 993) Science 26 1:1303' Car reiietal n994>Angew Chem Int. Ed. Eng: 
33.2059. G^mll e! «l. (1994; Angew Ctieiri lot. F<i. Engl. 33.50tj1 and m Gallop et ai {1994) J Med. Chem. :,57 1233 
[0248] Libraries of compounds may be presented In soiutlon (e.g., Houghien (1992) Biotechnigoes 13:412-4211 or 
on beads v Lam (19^ i ) Mature ; S- Sk-Mi chips < Fcdot Mature :SA 5t->656- b. cien i {L< d-er USP 5 3^3 -ib')i, 

spores (Ladner USP '409>. piasmids (Cuti &t a! ( 1932} Proc. Matt, Acad. So USA 89: 1665- ''889) or on phage (Scott 
and Smith (1990) Sciense 24S# 386-390), iDeviin {1990} Sconce 249.404-^08) (Cwirta et ai. (1990) Proc. Mat). Acad 
Sci. Sr:6378-638i), (Felici (1991 ) J. Moi BioL 222:301-310): (Ladner supra.}. 

[0249'j in anottist embodiment, an assay is a ceii-basec nssnv coi npristng contacting a ceil expressing a GLSO target 
molecule ft? g . a GLSO ligand such as iCQS or intracellular interactor molecule) with a tesi compound and determining 
the ability or i'r t e test compound f o modulate (e g stimulate or inhibit! the activity of the GLSO target molecule In one 
embodiment, a GL50 target motecuie is identified, e.g., in a two or three hybrid assay, in another embodiment, a GLSO 
interactor moiecuia is identified using standard methods far cross! inking GLSO to neighboring molecules followed by 
immunQprecipitafion using anti-GL$0 antibodies 
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$250] in one embodiment, portions of the ii-snsmemorene and/or intraceiiular regions as defied by hydrooatny pjots 
or domains as defined by exon structure can be as bait m ?-hybftd assays ia determine binding partners to 'hese domains. 
Interacting proteins can be used in assays to quandtate the degree of Gt.50 bindino. to interaction partners potentially 
for production or quality control assays, fn another embodiment.e.ytopiasniic domain spice variants can be used m 
different 2-hytxld assays to collect the entire range est protein interaotors that bind to soy GL50 splice variant. 
[0251 j Determining the aiM::iy <;? the test compound to modulate the activity est a GL50 target molecule can be accom- 
plished, for example, by determining the ability of the GISO polypeptide to b<nd to or interact with the OL50 target molecule 
or tts iigana. Determining the ability of the GL5G polypeptide to bind ic or interact with a ligand of a GL50 molecuie can 
be accomplished, e.g., by direct binding. 

[0252] in a dired binding assay, the GL50 polypeptide could be coupled with a radioisotope or eu:iymatic label such 
that binding of the GL50 polypeptide to a GL50 target molecule can be determined by detecting toe labeled GL50 
polypeptide to a complex For example Gt.50 molecules w.y. GL5Q polypeptides, can be iabeied with ,: '' s t. ; - 5 3, , ; C, 
or 3 H, either directly or indirectly, and the radioisotope detected by direct counting of radioemrnission or by scintillation 
counting. AlSetnatn/ely, GL5C? molecules can be enzymatica^'v labeled With, for example, horseradish peroxidase, alkaline 
phosphatase, or iuciferase, and the enzymatic label detected Dy determination of conversion of an appropriate substrate 
fa product. 

[02533 If is also within she scope of tins invention to determine the ability of a compound to modulate the interaction 
between 6150 and tts target motecule. without the labeling of any of the mieractants. For example, a micfophystometer 
caft be used to detect the interaction of GL50 with its target molecule without the labeling of either QLSO or the target 
molecule ivIcConneii H. ivi eta! {1S92j5c:i«nce25? r :1905-iei2. As used herein, a 'Ynicrophysiorneter'' t v> g . Cytosan- 
son is an analytical instrument that measures the rate at which a cell acidifies its environment using a hghi -addressable 
purenticrnetnc sensor (LAPS). Changes m this acidification rats can be used as an indicator of the interaction between 
compound: and receptor. 

[0254] fn a preferred embodiment determining the ability of the GL50 polypeptide fu bind to or interact with a GL50 
binding partner can oe accomplished by determining the activity of the Ending partner For example, the activity of the 
target molecule can be determined by defecting Induction of a ceilular second messenger of the taigei (eg., to phos- 
phorylaie GL.50 or another substrate on tyrosine residues s. detecting os-siytic-'eiv.ymatlo activity of the target an appro- 
pf iste substrate, detecting tne induction of a reportergene {comprising a target-responsive regulatory element operatlvely 
linked to a nucleic aod encoding a detectable market, e.cy , chloramphenicol acetyl transferase) or detecting a target- 
regulated oelfijiar response For example, determining ite ability of the Gt.50 polypeptide to brno to or interact with a 
GL50 target molecule cart be accomplished, for example, by measuring the ability of a compound to downmodukite T 
celt costimulstlon in a proliferation assay, or py interfering with tne ability of a 6150 polypeptide to bind to antibodies 
that recognize a portion or the GL50 polypeptide. 

[0255] In yet another embodiment, an assay of the present invention is a ceii-iree assay in which a GL50 polypeptide 
or biologically active portion thereof is. contacted with a test compound and fee ability of the test compound to bind to 
the GL50 polypeptide or biologically active portion ihereof is determined. Binding of the tesi compound to the GL60 
pf iyf -pftt « c sn h° ix Ic r i">iietb('t w "if'v<r ndiiec'.y - "'^ u*^ f ,stN vi h ,i p'« if "i d emi'OWioni (N-hm 
includes contactiny the GL50 potyoeptid* or biologiw:lly active portion thssnsof with a Known compound which brnos 
GL50 to form an assay mixture, contacting the assay mixture with a test compound, and determnino the ability of the 
test compound ■« interact Willi a GL50 polypeptide, wheriiin diytenriining the atailily of the tes't ;::omp<;und fo interact with 
a <3L50 polypeptide comprises determminp the ability of the test compound to preferentially bind to GL50 polypeptide 
or biologically active portion thereof as compared to the known compound. 

1.0256] in another embodiment . the assay is a cell-free assay in which a GL50 polypeptide or bioiogicaiiy active portion 
thereof is contacted with a test compound and ability of the lest compound to modulate (e.g . Simulate or mhibiti 
the activity of the GL50 polypeptide c biologically active portion thereof is determined Deterr-ninno; the ability off he test 
compound to modulate the activity of a GLS0 polypeptide can be accomplished, for example, by determining tbe ability 
«■ the GI.50 polypeptide lo bind to a GL 50 target molecule or ligand by one of the methods described above tor determining 
direct binding . Determining the ability of the G ISO polypeptide to bind to a Gt. 50 target molecule can also be aocompi ished 
using a technology such as reai-tsme Biomoiecular interaction Analysis EBiAj. Siolander, S. and Urbaniczky, C {1 991 ) 
Anal Chem 63:2338-2"345 and Szabo et at. tt9S5) Cut. Optn. Struct. Biol. 5:699- r05 A? used herein, "8iA" is a 
toeh(iof;x;y for studying biospecific interactions in real time, without labeling any est ifis inieraotarttB {e.g . BIAcore) 
Changes In ihe optical phenomenon of surface plasmon resonance iSPRt can be used as an indication of real-time 
reactions between biological molecules. 

T025?^ in an aitwrnatiy* embodiment, determining tt-,» ability of the lest compound to modulate the activity of a GL50 
po vpt ptice <lj b^ acc^mpi 5 ht-a by determ>r ng In ^ JOiiiW <v the GL50 5 olyc pti 1e t ■> tnrh<-' modci tl<- tbo dji , ^ o f 
a 6l50 target molecule {e.g.. a GL50 mediated signal transduction pathway component! For example, the activity of 
the etfector molecule on an appropriate target can oe determined, or the binding of the effector to an appiopnate targe* 
cats br ; s determined a-s previously dssscribed. 
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[02583 tr> yet snotner emixsdirnefU. the ceii-free assay involves ccniac«ng a GL50 polypeptide or bioiogtcaiiy active 
portion thereof with 3 known compound which hinds the Gt.,50 polypeptide to form an a&say mixture, contacting the 
ax.say mixture vvitna lest eon -pound, and determining the ability of (he tost compound to interne! with the GL5G polypeptide, 
wherein determining the ability of ihe test compound to interact with the GL50 polypeptide comprise? determining the 
ability of the GL50 polypeptide to preferentially bind to or modulato the activity of a GL50 target moiecute 
[0258] The celi-tre-a assay's of the present invention are amenable ?o use of both snlubie and/™ membrane-bound 
foims of proteins {&. >j GL50 poivpeptidc-s c b'oio^icolly sstwe portions thereof or receptee to whicn GL50 binds} in 
the case of ceii-free assays; in A'hich a membrane-bound form a protein is used (e.g., a cell surface GL50 receptor) it 
may he desirable to utilise a SGiubiSizing agent such that the membrane -bound form of the piotem is maintained in 
solution Fixnrnpiesof sur h solubilizing agents include non-ieinc detergents such aso-oetylgiijcosfde. ri -dodecylglucof-ide 
ri-dodecySmaSioside. octanoyl-N-metnyigiueamide. decanoyi-N-methylglucamide. Trttort v: X-i00, Triton* X~i 14. Thesir\ 
tsotndecypoi> (ethylene o,!y0o! ethen,,, %[t3-^hoi?<rnidopr3py!Kfimethyiatnmirtto]-1-p:'Oi33ns sulfonate {CHAPS > 3 [{?■ 
cbofanndopror. yt)difneihylammfwcl-.?-hydfow-1 -piopane sulfonate tCHAPSOt oi N-dode;yi = NI NPdinx?}hy:-J-;ammo- 
nio-1 -propane sulfonate. 

[0260] in one embodiment of the above assay methods of the present invention, tt may be eesirabie to immobilize 
either Gt 50 a it? tat get molecule to facilitate seaasatioi! of completed from uncomplexed forms of one or both ot the 
proteins as well as to accommodate automation of the assay Binding o; a test compound to a GL50 polypeptide, or 
interaction of a Gl5G polypeptide with a target molecule in the presence and absence of a candidate compounc. can 
be accomplished irs any vessel suitable for containing the >T&aciants Examples of such vessels, .delude rmeroiitre plates 
test tubes, and micro-centrifuge tubes, in noo embodiment, a fusion protein can he provided which ndds a domain it, at 
allows one or both of the proteins to be hound to 3 matrix For example. yiiitathione-S<-transtersse< GL50 fusion proteins 
or gtuiathion«-S-t)at i3feras.e't3'qet tusioi i proteins can he adsorbed onto oiutafi iione sop! i3f0s» heads (Sigma Chem>cai, 
St oi') Ml >> v q< it 5thic ir dfp.ati. 3d "ki« 1 tei niate- v>hi. r A>e ttVf c<-mbme< v,f v h r,e ^ cone x'ndon* ^iii 
compound and either the non-sdSiOffced target protein orGL.50 polypeptide, and the mixture incubated under conditions 
conducive to complex formation {e g., at physiological conditions tor salt and pH! Following incubation, the deads or 
microliter plate wells a<e washed to remove any unbound components, toe matrix immobilized in the case of beads, 
complex determircad ettbe r directly or indirectly, lor fc>;ft;T-.->ie, a^; defended above Aiterns^voiy . fhe , :.ont,oiexe , i can be- 
dissociated frcm tne matrix, and the level of GL50 binding or activity determined using standard tecrmtqu&s 
(0261 J Other tecnniquesfor immobilising p*ot& ! ns on matrices can aiso t)e- used m Ihe screemr -g -assays ot the invention 
For example, esther a GL50 pc-iyp»ptide or a GL.SCi target n-olecuie csn no imnobiitzeiJ utilising cortjsxjation of biotin and 
strepteviaisi. Biotinyiated GLoO polypeptide or target molecules can be prepared from bi^tio-NHS (H-hydroxy-sucoir.fm- 
tdej using techniques weit Known in the art (e.g . Diotlnyiation kit. Pteme Chemicals. Rocl^ford, !L}. and immobilized in 
the wetls of streptavidin -coated 96 weli oiates (Pietce ChemiC<3i i Alternatively, anybodies reactive with GL.ofi polypeptide 
or target moifeai'es bin whic-h do not •ntedere witti binding of the GL.50 pcivpeptide to its target molecule can be denvalized 
its Ihe wetis of she plate, and unbound target or GLSG polypeptide trapped ;n tne weils by antibody conjugation Methods 
tot oeteciirig suoli conipiexes. m .addition to those described above for the GST-immobilised complexes, moiuds immu- 
nodetection o ; cotnp<iexes usimj anybodies reactive *iih the GL&0 polypeptide or iarg&t moiscLiie, a^ well as enayme 
linked assays which r-iiy on detect«ty an enzymatic activity associated w'nh the GL5C poiypeptice or target molecuie. 
$262] tn anotner embodiment, modotators of GLS0 expression are identified in a method wherem a celt is contacted 
with a candidate compound and the; e^pre^aon GL50 mRNA or proteiri m the c^H is diHiecmtn^d The iisvisl of expiession 
tjf GL50 mRf-iA oi protein «i sno presence of tne candulalo compound is compared to t'ie 'svei of expression of GL50 
mRNA or protein in the absence of the candidate compound The candidate compound can then he identified as a 
modulator ol GL50 expression based on this comparison. Far example, when expression of GL50 mRNA or proteif is 
greater i«.g. statisticaiiy significaniiy grestet) in the pre^erice of the CKindidate oomijound lhan in its absence the 
candidate compound is identified as * stimulator of GL50 mRNA or protein expression. Alternatively, when expression 
of GL50 mRNA or protein is less te.g,, staiisticaiiy significantly less} in the presence of the candidate compound than 
in its fiDsenre, the candidate compound is identified ; : <s ai intiibilor of GLbO mRNA or protein expiessiort Ttse level rif 
Gl 50 mRMA or prote'fi expression m the ceils can he determined by methods described herein for detecting Gl. 50 
mRNA or protein. 

|G2S3j in yet another aspect of the invention the GL50 polypeptides, e.g., soluble or membrane bound moiecuies or 
portions thereof ift.g. Uari'smernhiane or cytoplasmic pnnons). can he used as ''bail proteins" in a two-hybrid assay or 
three-hybdd assay (see, e.g.. U S. Patent No. 5,283.317, Zervos et a!. (1993; Cell 72:223-232: Madura et ai. f 1993} i. 
B.oi ^hfi Jhd ! ?C46 1ziT4 h-jrtei *t „ t ^p->. B ufc.hr- «ne- U ojq g^ , ^i >iM hi *i d i-m, "> -o^m<r <3 
18^3-18^6. and Brent VVO&^/tOWi, tn identify other proteins, which bind to or interaci with GLS0 ("GL 50-t;ind;ng 
proteins" of "GL50-bp") and ars awotved in 6L50 activity Such GLSO-bindmg proteins are also likely to oe involved in 
the propagation of signals by the GLf>0 polypeptides or GLS0 targets as. for example, downstream eiemenf s of a GL50- 
mediated sign.aiiny pathway Alternativelv, such GLoO-bindinq protoms may be GL50 inhibitors 
f02-&4] Ttie two-hybrfd system is based on tne rnodoiar nature o? ntost transenptfors factors, which consist of separaote 
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DNA-bind>fsg and activation domains. Briefly. the assay utiles two different DNA constructs,, in one construct, trie gene 
that codes for d GL50 polypeptide Is fused to 3 gene encoding the DNA binding domain of a Known (ranscnpnon lector 
te.g. r GAL 4). fn thy other construct, a DNA sequence, from a -sbratv of DNA sequences, that encodes an unidentified 
protem ("prey" or "sample"! <s fused to a gene that codes for the activation domain of the Known transcription factor, if 
the "bait" and the "prey" proteins, are- able to interact, >n Wvo. forming a GLoG-depertdeni oompiex. She ONA-binding and 
activation domain;; of the transcription factor are brought into close proximity. This proximity allows transcription of a 
reporter gene (e.g.. tacZj which is opera biy linked to a transcriptional reguiatory ■site respons-ve to the inscription 
factor. Expression of the reporter gene can be detected and ceil colonies containing the functions! transcription factor 
can be isolated and used to obtain the cloned gene which encodes the protein which interacts with the Gl 50 polypeptide 
f f! [Q2§5] This, invention further pertains to neve 1 agents, identified by the above -described screening assays. Accordingly, 
it is within the scope of this invention to further use an agent identified as describee! herein <n an appropriate animal 
mode! For example, an agent identified as described hensin (e.g , a GL50 modulating agent an aniisense Gl ">0 nucleic 
acid molecule, s GL 50 -specific aotflxidv. or a Gl.50 -biodng partner } can be used in an animus! model to determine the 
efficacy, '.owelty . or side effects of treatment wth such an. agent, Alternatively, an agent identified as described herein 
can be used in an animal model to determine the mechanism of action of such an agent. Furthermore, this invention 
pertains to uses ot novel agents identified oy the above-described screening assays for treatments as described he) em 

F, Dejection A^ayjs 

rr>266] Pom >ns >f I? Kjm ^oK of thi < DNA sequent fd<-r ti t< o h> r»»fo i/ nd lv-* c um -* v O' 1i ) j o v >\ I q» v ! t 
quences) can oe used in numerous ways as polynucleotide reagents. For example, these sequences can be used to 
in ^ ii - r r ^sj_>et o ..n^s on ? <.fn<>^\,o< no and 'he- rwit sjuns >swm k „vth g*-' ttc wist -5s u > 

ait fftva- ird ii 'toil ?- inn'i, *e hs< i jgi. > sample d'S-^ue tv^ x f ) ,cx J u t a c i ho. emsn io« vi', ahouof - oiolnqi a! 
sample These applications are described m the subsections below 

' * , Chromosome Ma pping 

f_0£§?j GL50 has been mapped to human chromosome 2 1 q22. Accordingly, portions or fragments of GL50 nucleotide 
sequences ibotfi coding and non-coding;, descried he'em can be used 1o correiaie thes;e sequences, with genes. 

w associated with disease. 

[Q2S8] The physical position of a sequence on me chromosome can be correlated with gene-tic map data, t Such data 
are found, for example, in V McKusick. Mendelian inheritance In Man, available on-line through Johns Hopkins university 
Welch Medical t.ibran.') The reiutjons-hip between a gene and a disease, mapped to the same chromosomal region, can 
then be identified through linkage analysis (eo-lnhentsnce of physically adjacent genes}, described In. for example. 

->'fi Egeiand. J. et at. {"< 98?} Nature 325:763-787 

[Q28SJ fvloreover. differences m fr-e ON A seqi.ienoes between individuals affected and unaffected with a disease 
a^S'K 1 it \i v ith fn"" Gt ^0 91. nt <n ix d ">t nert n nu 1 >*» n is ohs *r\ e 1 » scr-n* , 'llofvlx ihfHtid ndtvi 1l 
pijt not iii any unaffected individuals, itten rnyialiun is likely to be the causative aysnt of the particular disease. 
Comparison of affected end unaffected individuals generally involves first looking for structural alterations in the chro- 
masonies, such as deletions or tnanslocattoris that sm visible fi om t;hioiTiDsofne spieads or deieciabts? using PGR based 
on that DNA sequence. Ultimately, complete sequencing of genes from several individuals can be performed to confirm 
the presence of a mutation and to distinguish mutations from polymorphisms. 

2,. Tissue Typing 

[0270] The GL50 sequences of the present invention can also be used to identify individuals" from minute Etiological 
samples. The linked States military, for example, is considering 'he use of restriction fragment length polymorphism 
(RFLPj fof identification of its personnel fn this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blof to yieW unique hands foi identification. This method does not suffer 
5<- ! from the current limitations of "Dog Taqs." which can be lost switched, or stolen, making positive Idenlsfication difficult. 
The sequences oi the present invenhori are 1 useful as additional DNA matters for RFLP (described m U S. PatanJ 
5,272.057). 

[0271] Furthermore Ihe sequences of ine present invention can be used to provide an alternative technique which 
determines the actual aase-by-base DMA sequence of selected portions oi an individual's genome Thus, the GL50 
fw nucleoside sequences described herein can be used to prepa re two PC R pnmers from the 5' and 3' ends of the sequences 
These primers can then be used to amplify an Individual's DNA and subsequently sequence it. 
[02723 r-anefsoi cor re spending DNA sequences- fioni individuals, prepared m this mannen can provide unique tndf 
v -^ua 1 s^tftfi'vao is & < c?. " jivAta 1 v if hs5- 0 a unotK- se + ot wfi DNA or-.;uences due to allelic differsnc.es. The 
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sequences o* tne present invention can be used to obtain such identification sequences mm individuals and from tissue 
The CL50 nucleotide sequences of the invention uniquely represent portions of tne human genome. Allelic variation 
occur* -a sono degree in the coding regions 0? these sequences, wnti to a greater decree in ihe noncocsmg regions, f! 
is esSifiattd thai allelic variation between individual humans occurs with s frequency of about once pereaen 500 bases. 
Each of the sequences des<onbed hereto can, to &om« degree, be used as a standard against which DNA from an 
individual can be compared ?nr identification purposes.. Because greater numbers of polymorphisms occur m Sne oon- 
coding regions, fewer sequent?? ore necessary to a iffete estate individuals. The not i coding seneonces of SEQ ID NO 
1 . 3, or 5, can comfortably provide positive individual identification with a panel of primer? which eacn yield a noncodino 
amplified sequence ot 10C Oases if predicted aiding sequences are used a more appropriate number of primers, fur 
positive individual identification would he fu5U-S,00G 

[0273] if a pans! of reagents from GL50 nucleotide sequences described herein is used to generate a unique identi- 
fication detahase 'oran individual those same reagents ran ieler oe used to identify tts^ttom that individual Using 
me unique tdeniiik.atton database positive identification of Use individual living or dead, can be made from e*lremeiy 
smaii tissus samptes, 

3 Use of Partial Gt.50 Sequences in Fo. ansic Biology 

[0274] ONA-based identification techniques can also be used in forensic biology Forensic biology is a scientific field 
employing generic typing of biological evidence found at a crime scene as a means for positively identifying, for example, 
a perpetrator ■;■>{ a orane To make oueh an identification, PGR technology car; be used to amplify DNA sequan.-es taken 
from very small biological samples such as tissues, e g hair or skin, oi body fluids, e g,. blood saliva, or semen found 
at a aims scene The amplified sequence c«n men be compared to a standard thereby allowing identification cS f be 
origin of the t»afogicai sarnpfe: 

{0275] Thss sequences o? tne present invennon can be used to provide polynucleotide reaosnis. e,y,, PGR pn'mers. 
targeted to specific loci in the human genome, which can enhance ihe reliability of DMA-based forensic identifications 
by. foi example, providing another "identification marker" t'i e another DfJA sequence that is unique to a particuiai 
individual,! As mentioned above, actual base sequence information can be usee for ideniiiioation as an accurate aitei- 
naxive to patterns formed by restriction enzyme generated fragments Sequences targeted to nonooding regions are 
particularly appropriate for this use as greater numbers of polymorphisms occur m the nonooding regions making 1 
ea-^ tornfpi8rjMn«'XJt\ niaNasin<' tlcsie^niqtie r>.<mrie*< jvivvi u-itioe'e-^ent^ - ^ it IN ■'Of *\> iu< tide 
sequences or portions inject having a length ot at least 20 bases, preferably at least 30 bases. 
[Q27g] The GLW nucleotide sequences described herein can further be used to provide polynucleotide reagents, e.g. . 
labeled or labelafce probes which can be used m, for example, an in ??fu hybndsa'ion technique, io identify a specific 
tissue, e.g , brain tissue This can, be very useiui in cases where a forensic pathologist is presented with a tissue of 
unknown origin. Panels of sucn GLSQ probes can be used to identify tissue by species and'or by oigan type. 
1.0277] In a Similar fashion, is-sese reagents, e.g.. GL&C pnmers or probes tan be used to screen tissue culture tar 
contamination {; e. screen fat the presence of a mixture of different sypes of cells in a culture) 

ftreamftve Medtone: 

lO^T^J The present invention also pertains to the field o f predictive modicine in which diagnostic assays, prooeostie 
assays, ana monitoring clinical trials are used for prognostic (predictive t purposes to thereby rest an individual prophy- 
lacticaiiy Accordingly, one aspect of the present invention relates !o diagnostic assays for determining GL50 polypeptide 
and/or nudsic acid espnassson as well as Gt.50 activity, m the conie>,t of a biological sample {e g blood, serum, cells, 
t'ssuei to thereby determine whether en Individual ss afflicted with a disease or disorder of is at nsr of developing s 
disorder, associated »vith aberrant Gl.50 expression ot activity The invention also provides for prognostic (or predictive ■ 
assays, tor -leterrnining wiiefber ar; indh (dual is at risk 01 developing a cftsorder associated with Gt.50 polypeptide, nucleic: 
acid expression or activity. For example, mutations tn a GU30 gene can be assayed in a biologies! sample Such assays 
can be used for prognostic or predictive purpose to thereby prophyiscbcaiiy treat an individual pnot to the onset of a 
disorder characterized by or associated with GL50 polypeptide, nucleic acid expression or activity 
£0279] Another aspect of the invention pertains to monitoring the mituence o- agents (e.g.. drugs, compounds) on the 
expression or activity of GL50 in clinical tnais. 

[02S0] These and other agents, ars described in fuiHi&f detail in the following sections 
1,- Ptagnostis Assays 

[0281 j Ar exernpiary method *ot detecting the presence ot absei see of GL50 poiypeptitie or nucleic acid in a biological 
sample involves- obtaining si biologies! sample from it test sonnet contacting ihe biological sample with a compound 
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Of agerc capable of detecting uL5b polypeptide or njcieic acid te.g . mRNA. genomic DrVA; tn^t encodes GlSO 
polypeptide such t! :at trie presence of Gl.SC> polypeptide at nucleic aoie is detected in the biological sample. A preferred 
agenf {-..if d'Moctintj GLSO mRNA or genomic ONA a labeled nucleic aad profao eapaoie- ol hybnoi^nfj to GLSO mRMA 
or genomic PN& The- nudesc aad probe can ce, for example. 3 hGLSO nucleic acid, such as the nucleic acid o- SEQ 
fD NO. 1 3. or 5. Of 3 portion thereof. such as; an oligonucleotide of at feast 15. 30 50 tCiO. 250 o>- SOG nucleotides m 
ifsncjii i rtncs suttfctenf to specifically hybridise under stringent conditions; !o GLSO rriRNA oi genomic ONA Other sellable 
probe* f of use in the diagnostic assays of the invention are described he-rein 

[0282] A preferred agent for detecting GLSO polypeptide :s an antibody capable of binding to GlSO polypeptide, 
piefensbiy an antibody with a detectable tabs!. Antibodies can be polyclonal, or mc-e preferably monoclonal An iniact 
amibocy , or fi fragment thereof <e.g , f- ah or ^(ah i ? } can he used The term "tatneled", with regard to in* probe or antibody, 
is intended to encompass direct labeling of the probe cr antibody by coupling fy'.e.. physically imking; a detectable 
substance- to thy probe or antibody as *-eii ^s niduses labeling of the pmbe ot antibody by reactivity with another reagent 
that is airedly labeled Examples oi indirect labeling induote detection of a primary antibody using a fluorescent ly labeled 
secondary antibody and »nd-«s»eiing of a ONA prooe with bioUn such thai ft can be dsteaeo with tiuorescentty labeled 
strepfavidin. The term "biological sample" is intended to include (issues, ceils ana biological fluids isolated from a subject, 
^ w» ■> ' ft s and Vr-- >in-s*t ► o th t ruli c* fhi ^ { t t. <-t an r m< tht in nln n in re u->k< 

to detect Ci.50 mRNA. p r oteln or genomic DNA In a biological sample ^ vitro as wen as in vivo For example, m vitro 
techniques fof detection of GLSO mRNA, Include Northern hybridizations and tn $;tu hybridizations. In vitro techniques 
for detection of GLSO polypeptide include enzyme linked immunosorbent assays (ELISAsj Western biots. Iminunopre- 
r:spitcii urns and immunofluorescence, itt vittn techniques T-it detection of GL50 genomic DMA include Southern hybridi- 
zations Furthermore, in vivo techniques for detection of GLSO polypeptide include miroduchg into a subject a labeled 
art} ot SO auhbouv ^oi f*,n'pit fN auhuod) cai c>. labi-ied vt«h -5 >-dro i tiv ma w jvtovr \t St u> mdiu-nfMO 
in a subject can be detected by standard imaging techniques. 

f,02S3] in one embodiment, the biofc«lcj:i satnpis contains protein njoiecuies fioiit the test subject. Aitemntiveiy. the 
biological sample can contain mRNA moiecuies from me test subject or genomic DNA molecules from the test subject. 
A pi% f er.-eo biological sianipte is 3 serum sample isolated by conventional means from a subject. 

to another embodiment, the rnsthods turthet ipvo ve obiaimng a sontro! biological sample from s cc-ntrc-l subject, 
contacting the control sample win a compound or agent capable of detecting GLSO polypeptide. mRNA or genomic 
DNA. such !hat the presence of GLSO polypeptide. mRNA or genomic DNA Is detected in the Dialogic a! sample, and 
onipanng -he preserta? of GLSO polypeptide. mRNA or genomic ONA in the central sample with the presence of Gi.50 
polypeptide. mRNA or genomic DNA in the test sample. 

(0285) ri "' s invention also encompasses Kits for detecting the presence of GtSO in a biological sample For example, 
the Kit can coropuse a labeled compound or agent capable of detecting (it.SO polypeptide or mRNA >n a biological 
Rampfe, me^ns for determining the amount of GLSO In the sample, and means tor compafing the amount of GL5C m the 
sample with a standard. The compound or agent can oe packaged in a suitable container. The Kit can ferine! comprise 
instructions tor using Die kit to detect GLSO polypeptide or nucleic add. 

2. frrogrosttc Assays 

The dmynosiic: methoos oesctiUed heiein nan f^rthetmoie be utiltz-xi to identify s.oUI; : ;cis havtrfrj or at nsK of 
devsiopitrg a dwoase c disorder associated w tb aber' ant GL50 expression oi activity F or example .the assays described 
herein, such as the preceding diagnostic assays or the following assays, can be utilized to identify a subject having or 
at nsk of developing a disorder associated with Gt.S0 polypeptide, nucleic acid expression o; activity. Thus, the present 
invention provides, a method ioi identifying s disease or disotder associated with aberrant GLSO expression or activity 
tn which a test sample Is obtained front a subject and GL50 polypeptide cr nucleic acid (e.g.. mRNA. genomic DNA; is 
detected, wherein the presence of GLSO polypeptide or nucleic acid is diagnostic for a subject having or at nsf; of 
developing a tiisenie ot disorder associafi-xi with aberrant GLSU expression or activity. As used herein a "test Simple" 
refers to a biological sample obUilned from s subject of mie r est. Fot example, a test sample can be a biological fluid 
t'e g.. serum), cell sample or tissue. 

[0287] Furthermore, tne prognostic assays described herein can oe used io determine whether an agent ('e.g., an 
agonist, antagonist, peptidoniimetit;, prote'n. peptide, nucleic amd, smali irioienulo, or other rfrug candioatej c?in he 
administered to a subject to treat a disease or disorder associated with aberrant GlSO expression or activity Thus, the 
present invention provides methods for cteitrrtynning whether a subject can bo effecttvsiy treated with an agent for a 
rfisotdftf ns.sociafed with aberrant GL5D exprwssion or activity in which a test sample is obtained and Gi.50 polypeptide 
or nucleic acid expression or activity is detected {e g.. wherstn Ihe abundance o! GLSO polypeptide or nucleic actef 
expression or jctuity is diagnost-c for a subject that can be administered the agent to tteat a disorder associated with 
aberrant GL50 expression or activity). 

f02$&] The mefhodsof the invention <vjn also be used to detect getietic- Alterations m a GLSO ijene. thereby determining 
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st a subject with the altered gene is at nsfc fot a disc tie! associated with the CL50 gene. In preferred embodiments. We 
methods- include cietecting, m a sBfnpis of cells from the subject the presence or absence of a genetic alteration char-- 
ecterked by at ieasl one oi an ailc-taiion affecting the integrity o f a gene encoding a GL50 protein, or the mis expression 
of the GL50 gene. For example, such genetic alterations can be detected fcy ascertaining the existence of 3t least one 
ot 1 ) a deletion ot one or more nucleotides from a GL50 gene 2) an addition of one or more nucleotides Jo a Gt.50 gene. 
3 ; a substitution of one ot more nucleotides of a Gt.50 gent;, 4) a chromosomal rearrangement of a GL50 gene 5) an 
alteration in the level ot a messenger RNA transcript of a GL50 gene. 6) aberrant modification of a GLSQ gene, such as 
of the methytattcn pattern of the genomic DNA, 7} the presence of a non-wtid type splicing pattern of a messenger RNA. 
transcript of a GL50 gene. 8) a non-wild type level of a GL50 polypeptide. 9) .allelic loss of a GLSfi gene, and 10} 
inappropriate pc-sf-transiational modification o? a GL5Q polypeptide As described herem, there are a large number of 
assay techniques Kno^vn in the art which can be used for detecting alterations tn a GL50 gene. A preferred biological 
sample ts a tissue or serum sample isolated by conventional means from a subject, e g , a cardiac tissue sample. 
[0289] in certain embodiments, defection of the alteration involves the use of a ptoberprimer in a polymerase chain 
reaction (PGR) {see, e y . U.S. Patent Nos 4.883.195 and 4 ,633.202). such as anchor PGR ot RACE PGR. or. alterna- 
tively, in g ligation chain reaction (LCR) (see, e.g.. Landegran et ai. (19-38) Science 241:1077-1080: and Nakazawa e$ 
at (1994) Proc. Natl. Acad Sc. USA 91 360-3841 the latter of which can be particularly useful for detecting po.nt 
mufarions in the GL5Q gene - see Abravaya et ai. ("1395) Nucleic Acids Res.23-675-6S2) This method can include the 
steps of collecting a sample of celts from a patient, isolating nucleic acid (e.g., genomic, mRNA or both; from trie cells 
of the sample, contacting tne nucleic acid sample Mfh one ot more primers which specifically hybridize fo a GL50 gene 
undst conditions -such that hybridization and amplification of the Gt.50 gene of preseni) occurs and detecting the 
presence or absence of an amplification product, or detecting the size of the amplification product and comparing the 
length to a control sample, it is anticipated that PGR and/or tCR may be desirable to use as a preliminary amplification 
step in conjunction with any o? the technique's used tot detecnno. mutations describes* herem. 

[0290] Alternative amplification methods include se-if sustained sequence replication (GuateHi J.C et a!„ { 1990} Proc. 
Nati Acad. Set. USA 87:15.74-1878;. transcriptional amplification system (Kwoh. O.Y et a!.. (1989) Proc. Mats Acad. 
Set. USA 86 1 1 r'3-1 f ?7), G-Beia Release (bsatdi. P M et ai 1 f98?.) Bio-Technology 8- 1 187}. or any othe> nucle.c 
acid amplification method, followed by the detection of the amplified molecules using techniques we!! known to those of 
skill in the art. These detecion schemes are espectally useful for the detection of nucleic acid molecules if such molecules 
are present in very iow numbers.. 

[.0291 j m an alternative embodiment, mutations in a GL50 gene from a sample cell can be identified by alterations in 
restriction enzyme cleavage patterns Por example. samp ! e and control DNA is Isolated, amplified (optionally), digested 
with one or more restriction entionucieas.es, and fragment length sizes are determined by gel electrophoresis and 
compared. Differences m fragment length sizes between sample and control DNA indicates mutations m the sample 
DNA Moreover. She use of sequence specific ribosymes tsee< for example. U S. Patent No. 5.498,531 ) can be usee; to 
score for the presence of specific, mutations by development or ioss of a nhozyrne cleavage si's. 
(Q292J in other embodiments., genetic mutations in GL50 can be identified by hybridising a. sample and control nucleic 
acids, e g , DMA or RNA. to high dsnsity arrays containing hundreds or thousands of oligonucleotides probes {Groom. 
fVi.T. et a!. (1996) Human Mutation 7: 244-255; Ko^ai. fV.J, et al {1996} Nature Medicine 2; 753-759). For example, 
genetic mutations m GL50 can he identified in t-A/o dimensional arrays containing light-generated DNA probes as described 
in Ctonin. M.T si ai supra Briefly, a first hybndizahon stray ot probes can be used to scan < trough k-ng stretches of 
DNA in a sample and confro' to identify Base chanpes between the .-sequences by making linear arrays of sequential 
overlapping probes T his step allows the Identification of point mutations. This step is followed by a second hybridization 
array 'hat allows tne cnaraetenzaiion of specific mutations by using smaller, specialized probe arrays complementary 
to ai! variants or mutations delected. Each mutation array is composed of parallel probe sets, one complementary to 'he 
wild-type gene ana the other complementary to the mutant gene. 

[0293] in yet another embodiment, any of a variety of sequencing, reactions known in the art c;an be used to directly 
setiuence the GL50 gene and detect mutations by campanng the sequence of the sample GL5U with ills; corresponding 
wild-type (control) sequence. Examples of sequencing reactions include those based on techniques developed by Mayam 
afOGtitv-tir^MH x Na*i Ac -id hr-s UcA ,4-^0)cr ^an^en^Tf^Pmc Nat! c-^ L SA ' t t>4f ^ hi*?* 

contemplated Jhat any of a variety ot atjtomated sequencing procedures can be utilized when performing the diagnostic 
assays ({1935) Biotschniques 19:<i4fti irir.ludmg sequencing by mass speotromelry (sea, e.c?. PGT liittirnaftonai Pub- 
lication No WO WIGiOi, Cohen eta! (1&95) Adv Cbromatogr. 30. 127-162, anc 1 Griffin et r-1. f1S93i Appi. Biochem. 
B.otechnoi. 3S 14M58) 

[0294} Other methods for detecting mutations in the GLSO gene include methods in which protection from cieavage 
agents is used to detect nnsmatcned bases in RNA'PNA or RNA/DNA hst»rodupie>;es (Myers et al { 1 985) Science 230' 
J 242). In general, the an technique of "mtsmatcn cleavage" starts fcy providing heterodupiexes formed by hybridizing 
(labeled) RNA or OH A c«n taming the wild-type GL50 sequence with potentially mutant RNA or DNA obtained fiom a 
(issue sample. The double-stranded duplexes are treated with an agent which cleaves -singie-strandeo regions of the 
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dupie* suon as which vwii e>sst due to oasepair mismatches between the control and sample strands For instance. 
RNA/DNA duplexes can be treated with FtNase and DNA ; DNA hybrids- treated wttn S 1 nuclease to enrymatteally 
digesting the mismatched regions In other embodiment, c-ithor ONA/DNA or RNA'D^A duplexes can bo Ireated w>th 
hydroxylamine or osmium tetroxide and with piperidme •■'< order to digest mismatched regions After digestion of me 
mismatched regions Hie resulting materia; is then separated by size on denaturing polyacryiamlde gels fo deteimine 
the Site ot mutation S*e, tor exarnpia. Cotton et si. (1988} Prnc Natl. Acad. So USA §5 4397. Saieeba s! ai (1992) 
Methods Enzyme* 217:286-395 in 8 pte'emad embodiment, the control DNA or RNA can be labeled for detection 
1&2%S} in still another embodiment, the mismatch cleavage reaction employs, one or more piotems thai recognize 
mismatched has* pa:rs in double -stranded DMA iso caffed "ONA mismafc! ■• repair" enzymes.} in defined systems for 
detecting and mapping pomi mutations :n GLSQs obtained trom narnpiss of ceils, F or example . the mutv enzyme of t 
colt cleaves A at G/A mismatches and the thymidine ONA giycosyiase from HeLs ceils cleaves T at G/T mismatches 
iHsu eta! 11994} Carcinogenesis. 15 1857-1662} According to an exemplary embodiment a p'obe based on a Gt '>0 
sequence, e g . a wild-type GL50 sequence is hybridized to a cDNA oi other DNA product S? om a test eeilfs } The duplex 
i*. treated with a DMA mismatch repair enzyme, and the cleavage products*, if any. can be detected from electrophoresis 
protocols or the like See. for example U S. Patent No. 6,^59,039. 

[0296] in other embodiments, alterations in eterirophorettc mobility ahi be used k.- identify mutations in Gt-50 genes 
For example, single strand conformation polymorphism vSSCPj may be used to detect differences eieetrophoretic 
mobility between mutant and wild type nucleic acids tQrtta et ai 1 5989) Proc. Natl. Acad, So. USA: S&,27££, see also 
Cotton ti993}Mu1.at. !-<es. ^5:125-144; and Hayashi (1992) Genet Anai. Te?:h. Appl. 9 ?3-re>. Single-stranded DNA 
fragments tit sample and control GL50 nuclei!-, ar.ids will be denatured and allowed to rer,ature. The secondary structuifc 
of single-stranasd nudeie acids varies according to sequence, the resulting alteration in oiectrophorettc mobility enables 
she detection of even a single base change The DMA -fragments may be labeled or detected with Labeled probes. Ttie 
sensitivity of the a^sa;. may be enhanced by using RNA {tsiher thsn DNA; m which the secondary structure is more 
sensitive to a change in sequence, in a pr»ferted enmooiment. the subject method utilizes heterociuplex analyst to 
separate double stranded neferoduplex molecules on the basis of changes in etectrophoretic mobility {Keen et al ( 1991 > 
r rends Genet 

in yet another embodiment lha movement of mutant or wild-type fragments in poiyacryiamide gels containing 
a gradient of denatur ant is assayed using denaturing gradient gei electrophoresis iDGGEf (Myers et at. {1985; Nature 
313.495} When DGGE is us.ed as the method of analysis ONA will be modified to Insnre that it does not cumpteteiy 
denature tot evampie t;y adding a GC clamp of approximately £() bp of high-mei{mg GC-d&h DNA by Pf?,R m a iortner 
emhodimens. a temperature gradient :s useti in piece of a denaturing gradient to identify differences in tf.e. mobility of 
control and sample DNA {Rosenbaum and Reissner < 1 387 i Btophys Chem 265 12753} 

{0298J Example?, oi other techniques fo." detecting point mutations include, but are no! I'mhed to, selective oiigonu- 
cieotide hybridation, selective amplification, or selective primer extension. For example, oligorucieotide primers may 
Da prepared m <&ha\ the known mutation is placed centraily and then hybridised to target DNA under conditions which 
permit hybndisshon only if a perfect match is tound tSaski et a!. (1986} Mature 324:163): SaiKi et ai. { t9«9) Proc. Nail 
Acad Sot iJSA 88.6230). Sur.n afieic; sowcifk, oligonucleotides are hybridized So PGR amjjiilied target DNA or a number 
of different mutations when ihe oligonucleotides are aUaohed w the hyprirji^iny rneuibrane and hybndiieo with iyoeled 
target DNA. 

[029§^ Alter; t.itively. alleia -ipecific amoiificatian !eoi>noiogy wbidi depends: on selective PGR amplification mny be 
used it? conjutK-tion v.« ( ith me instant Invontlon Oligonucleotides used as primef 5 ior specific ampiifictstien may carry tnr. : 
mutation of interest in the center of the molecule {so that amplification depends on differentia! hybridization 1 {Gibbs et 
at. (,1989} Nucleic Acids Res 17:24^7-244$) or at the extreme S end of one primer where, under appropriate conditions, 
mismatch car. prevent, or reduce polymerase extension fPtossnei et el. (199 3; "noSecd 1 1 238) in .sddii'on 1! may be 
desirable to introduce a novel restriction site m the region of the mutation to create cleavage-based detection pOasoanni 
et al (1992. Moi. Celt Probes 8 1 !, I! is anticipated that in certain embodiments amplification may also be performed 
using Tag ligase tot amphiinaiion •Bcsrany (1991 j Fror. Nail Acad. Sa USA 3R.1t;9i In such cas.es. ligation wm occur 
only tf fh&fe is a perfect match at the 3" end of the 5' sequence matong it possible to detect the presence of a known 
mutation at a specific sue by looking for the presence or absence of amplification 

[0300] The methods described herein may be performed for example by utilising prepackaged diagnostic kl;s com- 
prising at least one proos nu>":k-,-ir: acud or antibody roEjgen! tiesenhed hsfftin vvhisih may be Kjn^erii&ntsy used, e.p., tti 
clinical settings So diagnose patients exhibiting symptoms or family history of a disease or illness involving a GL50 gene. 
[03.01] Furthermore any ceil type or tis;sue In which GL50 is expmsseb may be utilise in the orognosiic assays 
described herein. 

VII. Administration ofGLStf Modulating Agents 

|0302] GL50 modulat'og agents of ths invention are administered to subieots in 3 biologically compat'.b ! e form suitable 
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lor pnatmaceutica: administration >n write aunerenhsnce or suppress Teait mediated immune response. By "biologically 
compatible form suitable for administration in wo" is meant a form of the protein to c-e administered in which any to;ec 
effoc.is am outweighed by the therapeutic etfoc ts of the protein. The term subject is intended to include living organisms 
in which an immune response can be elicited, e g mammals Exampi.es of subjects include humans, dogs, cats. mice, 
tats, and transgenic species thereof Administration ot an agei it as described herein can be « i any pharmacological form 
including a therapeutically active amounl ol an agent atone or in combination with a phemiaceu^aliy acceptable career. 
[0303] Administration of s therapeutically active amount of the therapeutic compositions of the present invention :sj 
defined as m amount effective, at dosages and for periods of time necessary to achieve the desired result Par example, 
s y-tej apeoticaity :.ctivs amount of a GL50 modulating agent may very according to factors such as the disease state 
age. sex. and weight of the individual, and the ability of peptide to elicit a desired response in she individual Dosage 
regime may be adjusted to provide the optimum therapeutic response For example, several divided doses may be 
administered daily or the doso may be proportionally reduced a? indicated by The exigencies of the titers peu tic Situation 
[0304] The GL50 modulating agent t'e g.. « peptide, a nucleic acid moiecute. or an antibody} may be administered m 
a convenient manner ■such as by injection {subcutaneous, intravenous, etc s, oral administf alters inhalation transdennai 
application or rectal administration. Depending on the route of administration the active compound may be coated in 
a m.jTenai to protect the compound front the action of enzymes, acids and omei natural conditions which may inactivate 
the compound. For exampia to administer GL50 modulating agent by other than parenteral administration, it may be 
necessary to coat the peptide with, ot coadminister the peptide with a materia! to prevent its inscttvation 
[03053 iX GlSO modulating agent may be administered to an individual to an appropnate earner, diluent or adjuvant, 
co-administered with enzyme inhibitors or m on appropriate earner such as liposomes Fharmaceu!>ea!ly acceptable 
diluents include saline and aqueous buffer solutions Adjuvant is used in its broadest sense and Includes any immune 
si injlVtuj omxicndstiiiu^ intir'f^'jn Adjuv' ?r s> ont-i ,, & dhei in include r* -a. nroK rx> inn. j r, 1 ! + ank-uen 
as poiyoxyc-mylene oieyl ether grid n-henadecy i poiyethviene ether. Ensyme inhibitors include pancreatic trypsin inhibitor, 
diisoriropyiiiuoropho&phatrf (DEEP} and frasyloL Liposomes include water-in-oil-in-water emulsions as W efi as conven- 
tional liposomes (Sterna et al. 0 984} J. Neufoimmuno! 72?!, 

[0308] The active compound may also be admimsteied parenteral or lOtiaperitoueaiiy. Dispersions can also be 
prepared m glycerol, liquid polyethylene givcois, and misrules thereof and in oils. Under ordinary conditions of storage 
and use. these preparations may contain a preservative to prevent She growth o? microorganisms. 
£0387) Pharmaceutical compositions suitable lonnleoiafoie use include sterile aqueous solutions ; where water soluble) 
or r ^,*<w, is, ^ud &*<=. ile prvvd^'^ Mr H f e e^tt mpo'^neous t^cpaiotioi > ■» sie ile tm.c>> tar It? v \<Ator~. o' dis. -sou l> 
ati cases. ii' ; s composition must be sterile and must be fiuid to the extent that easy synngeabiiity exists. It must be stable 
under the conditions of manufacture and storage and must be preserved against the contaminating action of microor- 
ganisms, such as bacteria and fungi The oarrier can be a soiven! or dispersion medium containing, for example, water, 
ethanoi. poiyol {for example, glycerol, propylene glycol, and liquid poiyetheyiene glycol, and the liket. and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coat-ng such as iecithin, sy fhe 
iVi3in*ena!toe of trie featured particle size m tbe case ot dispersion ano oy the use of surfactants. Prevention ot the action 
of micmofsjaniSifis can be achieved by various aonbacf enai and antifungal agents, 'or example, parabens. chiowbu'nnoi. 
ptienol. ascorbic acid, thimenjsai. arid the like, in many cases it vviii be. ptefetabb to include isotonic ayents. ior fcxampiss, 
sugars poly^icohois such as manitol. sorbite! sodium chloride in the composition prolonged absorption of the injectable 
compositions can be biougni about cry Including in the composition tin agem which delays absorption, for example, 
aluminum monostearateand oeiatin 

[0308] Sterile injectable soiuttons can be prepared by tncorporating active compound (e.g., a GL5Q polypeptide or 
anti-G t.50 antibody '; in the required amoLfnt m an appropriate solvent with one or a comoination of ingredients enumerated 
above as required, followed by tittered sterilisation. Generally dispersions, are prepared by incur pooling. She active 
compound into a slenle vehicle- which contains a basic dispersion medium and the required ctnenngredients from those 
enumerated above, in the case of sterile powders ''orlhe preparation of sterlie injectable solutions, fhe preferred methods 
»ii oie c-4' tfi >n sie um dry. a »J .>t <<-v no vt> c i >» if' . f H' 1 ? i » *h<- n tiv "> i "■qieoi n * j pttit Jr'pt's 
any additional desired ingredient from a previously sterile-filtered scluiion thereof. 

[t)3SS] When the active compound is suitably protectees, as descnoed above, the protein may be oreity administered, 
for example with an tne-T diluent or an assirniiaoie edible carrier As used herein "pharmaceutical accepiabie carrier" 
include* any and all soivenls. dlspisrsiori ineciia, coatings, anisbaciena! and antiiunga! agents, isotonic and ohsorption 
delaying agents, and fhe iiKe. The use of such media and agents for pharmaceutical!;/ active substances Is well Known 
in the art. Excapf insofar as any conventional media ot agent is incompatible with the active compound, use thereof m 
ihs-* fneia^u' c oimo<s '<"">' <o < <. nt^mc at^ci .^ippie.T^fil >v active <ici"<ii'ids in '-he -ie .uoir^o'a^ . to tb*~ 
com positi oris. 

=£03-103 it is especially advantageous to formulate parenteral compositions in dosage unit form for ease of administration 
and ijnitormity ot dosage Dosage unit foun as usod herein refers to physically discrete units suited as unitary dosages 
for the rnswmsiian subjects to bo treated' each urptconta/ning a pretietermioeo quantity of active compound calculated 
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to piociuce the desired tnerapeufic effect tn association w-tn the requited pharmaceutical earner. The specification tor 
the dosage unit forms of the invention are dictated by and directly dependent on {a} the unique characteristics of the 
active compound and: the oartisutar fterapeutic effect to fee achieved, and (b) ifie testations inherent so the art of 
compounding .such an active compound for tfte treatment of sensitivity in individuals. 

[03.11] (noneembod< v i> ilifrm-v*- ie'itinvei'thi'^tiieta^utK.a S cactus -5 .x>i nut ^naruh >dv -^.ic-if H> xvP<-*p- 
tide ss administered to a -subject. A:s defined he-em, a therapeutically effective aniapn- of antibody f: e . an effective 
dosage) ranges from about 0 001 to 30 mo/kg body weight preferably shout 0.01 to 25 mg.'kn body weight, more 
preferably about 0 1 to 20 rrig'kg body weight and even mere preferably about 1 to 10 nig/kg, 2 to 9 mg/kg, 3 to 8 nig/Kg. 
4 to 7 mg-kg.. or 5 to 6 mgrkg body weight The ^kilted artisan wiii appreciate that certain factors may milnei ice the dosage 
required to effectively treat a subject. including but not limited to the severity of the disease or disorder, previous treat- 
ments, the genera] health and/or age of the subject, and other diseases present. Moreover, treatment of a subject with 
a therapeutically effective amount ot en antibody can include a single treatment or. preferably, can include a sens*, of 
treatments in a preferred example, a subject is treated with antibody m the range of bet west) about 0 1 to 20 mgrkg 
body weight one time pe r wesk to? bstyveen afoeut 1 in 10 weeks, preferably between £ to 8 weeks, more preferably 
between about 3 to 7 weeks, and even more preferably for about 4. 5, or 8 weeks, it wilt also be appreciated that Ihe 
effective dosage of antibody used for treatment may increase or decrease over the course of a partial lat treatment 
Changes in dosage* may result from she results of diagnostic assays as described herein. 

[0312'j Monitoring the Influence of agents ie.g . drugs or compounds) on the expression oractivity of a Gl50 polypeptide 
can be applied not only in basic drug screening, but also in clinical trials For example trie effectiveness of an agent 
determined by a screening assay as described herein to increase GL5Q gene expression, protein levels., or of-reguiate 
GL50 activity, can be monitored in clinical trials of subjects exhibiting decreased GLSG gens expression, protein levels, 
or downregulaied GL SO acti vity. Alternatively, the effectiveness of an agent determined by 8 screening assay to decrease 
GL50 gene expression, protein levels, or doworegylate Gt.SO activity, car; be monitored in clinical trials of subjects 
exhibiting increased GL5Q gene expression, protein levels, or upreguiaied GLSQ activity, in such clinical trials, the 
expression or activity of a Gl50 gene, and preferably : other genes, that have been implicated In a disorder can be used 
as a "read out" or markers of the phenolype of a particular cell 

[0313] For example, and not by way of i imitation, genes, including GL50, '.hat are modulated m celts by treatment with 
an agent (e g., compound, drug or small molecule; which modulates GL50 activity (e.g , identified in •= screening assay 
as rJescnbed heiem) can be identified Thus, to study the effect of agents on a GL50 associated disorder, for example, 
in a clinical trial, ceils can be isolated and RNA prepared and analysed for ibe Irsveis: oi expression of GL50 and other 
genes implicated in the GL.S0 associated disorder, respectively. The levels of gene expression the . a gene expression 
pattern) can be quantified by Northern blot analysis or RT-PCR. as described herein, or alternatively by measuring the 
amount of protein produced by one of the methods as described herein, or by measuring the levels of activity o f GL.50 
or other genes. In this way, the gene expression pattern can serve as a marker, indicative of the physiological response 
of the eelis to the agent Accordingly, this response state may be determined before, and at various points, during 
treatment of the individual wiih the agent. 

[G314j in a preferred embodiment, the pi esent invention provide':; a method for monitoring the effectiveness; of ti eatress* ■{ 
of a subject svith an agent (e.g.. an agonist, antagonist. peptiUomtntetie, protein, peptide, nucleic acid, small molecule, 
or other drug candidate identified by ihe screening assays tiescriDed herein! comprising the steps of ft } obtaining a pre- 
adriiinistta-ion sampte Srorr; a subiect prioi to administration of She agent, £ii) defecting the ievei of expression oi a GL50 
polypeptide. mRNA, or rjenomi';. DNA m the pre-admmistration sample; (wj obtaining one or more pest-administration 
samples from the subject: flv) detecting the level of expression or activity of the GL50 polypeptide. mRNA, or genomic 
DNA in the pos?-3dmmisfration samples, tv) companngthe level oi expression or activity of the Gf.50 polypeptide, mRNA, 
or genomic DNA in the pre-adminlstration sample with the Gt.&0 polypeptide, mRNA, or genomic DNA in trie post 
administration sample or samples: and {smattering the administration of the agenttothe subjeci accoroingfy For example, 
increased administration of the agent may be desirable to increase the expression or activity ot GL50 to higher levels 
than detected, i e . to increase trie effectiveness o! the agent Alternatively, decreased administration of the agent may 
be desirable to decrease expression or activity of G150 to lower levels than detecied, i.e. to decrease the effectiveness 
of thft agent. According to such an embodiment, GUoO expression or activity may be used as an indicator ot the effec- 
tiveness of an agent, even in tee absence of an observable phenotypic response. 

[Q315j This in-veotion is further illustrated by the toi'owing examples which should not be construed as limiting The 
contents of sail references, patents and published paient applications cited throughout this application, as well ss the 
Figures and the Sequence Listing are incorporated herein by reference 

EXAMPLES 

[0316] The following materials end methods were used in tne examples 

f03iT] /Woose stffW; mtiRNA isolation. Mice <CS7B1 >6> injected wtth i 0ES bladder carcinoma ceHs were treated 
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with i j^g/moMse recomDtnant ILi2on days ?-n and 14- is. RNA was isolated from lymph nodes on uay? 9 12 
(20%) and i9 were subsequently pooled RNA was extracted using RNASfst 60 itellesf B) followed by poly A+ 
RNA enrichment using poly Attract magnetic isolation -system sPromc-ga} eONAs. «?ere synthesized with superscript RT 
(Gibco BRL). Atitiitionas cONA sources include a mouse *etai thymus library (C3H<'Hej} and mouse peripheral blood 
lymphocytes dewed from catxl&c puncture ot C6?B1.6). S/gflyf f/sp- Signal fra^ protocols wers followed as de-sc; .-bed 
by Jacobs *sr ni {1937 Gens: 19B; 289; Briefly, st?>=> f ract onatad cONAs were imidiracncna'iy cloned info the tnvertns* 
expression piasmici pSU02T?fvf 1 30RI, An expression library of piesrnd clones was generated <■■ > E . eoli and .subsc-quenfiy 
introduced into the mvertase deficient suc2- strain of yeast. Signal ttapped clones represented in trie yeasi library were 
s»lecP,-d b> 2 day culture in if PR agar plates. Thre« hundred and thirty tli^e- clones were picked at random mmipreyped 
m& sequenced. 

(0318] Sequence analysts: TBiastX. ^astX. pf am, Ptieup. Growl ree and Sigcleave of GCG Wisconsin package, and 
Gsfissvvoiksi 2 5.1 was ussd ror DNA sequence manipuiaiicsn, database searching and sequence analysis in Figure 12, 
identity s,e.s:-fe:> for pilaup analysis was dete'ircnecf according -o the following values- 1* pair - 1; 2.x pair ■■ 2; 3* pair - 
3, 3-of-a-kina ~ 4; 3-of-g-sind plus Is pair =5, 2x 3-cf-a-kind - 6; 4-of-a-Ktnd = 7: 4-of-is-kind p us ix pair - 6, 5-oi-a- 
feinrj - 9. The lasergene ONAstar Genequest module was used for delineating intron-exon boundaries of hGL'M) against 
Genbank Accession #HS21C898 Furihei analysis was performed with tne SeqWed Wisconsin GCG package using 
TFASTA. TBLASTN, ProfifeScan. Distance-p-oportion«l pnylograms were generated by Grow Tree based on genetic 
distance using Kimura correction algorithms. Graphical output was subsequently reformatted to reflect family clusters 
{8319J 3f<ipt2 amplification of cDNA ends- 3' RACE was ped'aimed using primers fGLSO) VLH8 iCCCGCAGi'C T-- 
C -CA« C SEO ID NOT) Viflb iGTCGa' C'Y^CCAT^LMG^T'ViAOl <~ TO OTG --kO ID N'V*> 
(AB-91455 j) VL141 (CGTGTACTGGATCAATAAGACGG; SEQ ID NO'9l, VL142 (ACAACAGCCTGCTGGACCAGGC, 
SEG ID NO 10}. fF\.«y A-ohgo) VL054 ( CO AGTGAGC AGAGTGACG . SEO ID NO 11). VIC 55 (GAGGACTGGAGGT- 
CAAGC, SEQ ID hO i2i Mouse penpnef-al hiood lymphocytes iPBLs) were ennched ic-r lymphocytes by density cen- 
tnfugytion using lyir-pholyie M according to the rrianiifacturfcr's- protocol. Human PBLs were igoigierf by Ftcoll-paque 
density cemrrfugation of human leuKopac samples. Total RNA was extracted from lymphocytes as described Delow. 
Revets* nansenption was sjccompl.yhed uS'iig pnnic. VL053 f C GAG TG AG C AG AG TG A CG AG G A C T C G A GC T 
CA^Gr 1 1 7 T T n TT T n ^rojr^o »»> Spqvf<->U -?NA ,m< i j}>ert j>n RT ,G ,x > BRf , to v*oine"«\t- 
facturer's protocols in 20 id reactions G.5 - 1 .0 fj.! RT-?.ynthesi2ed cDNAs were used per RACE procedure. 3' RAGE 
was p&rforined :5a:ording to the method of Ffonman. M. A. {1993} M^l-sods Env.yt-nol, 218:340-386. 
f0320] W/> >uj ->,ior, and jn„>\<.>> Total KNA was ^.e i t- >m Cf E ce s \& *-WbMe er'frvo^ /.>» ^^-j 
and C57S1/6 peripheral blood lyr^phocytes and was extracted usmg RNAstaU 60 {Tel-Test B. F'-'endswood TX) accom- 
panied with Phase-iou gel barrier <,£pr>eodorf). RNA was fractionated using Northern Max system (Ampion t and blotted 
onto ZetaProbs GT fBioRad ■ according to the fvianijiacfurers protocols Multiple ttsssje RNA panels were purchased 
(.Ciontech) and used according to the manufacturers inspections. Slots *vere hyhfidi^e-d to radiolabeled DMA fragments 
encompassing eitrter nucfeotides 984-1340 of the mGL50-2 clone <3S? bp. SEQ ID NO,3), cornaspondlng to the 3 
unrran slated region, wniie fragments correspoixling to the coding sequence of mGLSO were usee; !■> detect r/otn mGt.50 -1 
and mGL5(j-? transenpts IHyondizafiuns w*;es perfomied at 85 C with Eyptt-ss, Hyh {Glnntecbt ov, : Mniot?t and s.utk'5*:- 
quenfi\. wasted with Q,1X SSC and 1% SOS jsf hybnUi^altun tenpeKitutes until y juilaibie siyus! to »o«se raiio wiig 
reached. Blots ^&r& exposed to phosphornsge plates -jnci autoradiogi-aphic film for imaging. 

{O.'iSI'j Gsr-s expression analysis For RT-PCR ^sosiiysis, Mrsl stssitid ;-.ONA synit-«si;; w?iE5 nerfneu-sd as das-iribed 
abevefej! RACE procedures, fo'towerj by ctup'ictite 25 p\ jfmpfificatiop tactions (using Advantage Taq, C'ontecn^ with 
the primers RLEE 001 and RLEE005 for mGL50-1 and primers RLEE 00 1 and RLEE003 for mGL50-2. Primers GAPDH- 
F mod GAPOH-R were used as positive amplification coi-trois The oiigonuclsotides GAPDH-F ( TG AAG G TG GG T G T- 
GAAGGGATTTGGC- SEQ ID NO:l9i: GAPDH-R { CAT GT AG GC C ATG A&G 1 C C ACC AC {SEC JO MO 20} RLEE001 
{CATC ACT AGC A TT AG C C A GGC : SEQ ID NO: 13}: RLEE003 (T0ATGTT6TGAAGCTGAGTGC. SEG iD NO: 14}: 
RLE&005 > T C ATG AGC AT C G AGC A TC G : SEO ID NO: 15}: VU42 {ACAACAGCCTGCTGGACCAGGC SEG ID NO: 
10), V L 1 82 B { T G ACG A G AGC A G AAG G A G C AGG TTC C . SEO ID NO IB) and VLtfiiB f&GGCCCCCCAGAAGCTGCT 
GvCTTCC: SEG ID NO: 17 > were designed for {he PGR amplification of the extracellular domain regions of mGL50-1, 
GL50-RACE AB01455: cDNA anci AB014S53-RACE clones, fv-ouse and human cDNA panels derived from poly A+- 
RNA encompassing lymphoid and nonlymphoid tissues (Cionf%ch) was used as a source tor PGR analysis. Cycling 
conditions were 5 rnin 95*C -aeri3!uring ■sf^p follower! by }5 cycles of 1 mm at 95°C. 1 rnin at &T C. and I mm r -,l /"2'C 
Tne reaction was terminated foilowincj s 10 min 72 "C extension. Cycling conditions for mGLOO and mGL00-2 PCR were 
stiCm'iKHi (, for ' ion, nc 72 iot > tun k t cy ts \* '** G^r i>r> PC< \ 's pt d> m t ^mq \ >. ies 
{0322^ f'n Northern blof analysis, : x;iTiinert:iai1y prepared RMA bi&ts tCtoritsch) were hybridized to raciialabeled DNA 
f'i-igifinr S encmipa. j nu< euudes tU*V? 1538 of itiGL504 {494 bp, SEG ID NO;t) or nucleotides 9d^-1J40 of the 
mGL50-2 done (357 bp: SEG ID NO:3j 

[0323] Fk'iiv vytomeity COS cefis we>e transfeaed With .nGI.50-1 Of DAP 12 cDNA in pcDNA3 l-C TGFP expiession 
vector-s Transfect;on was accomplished using iiDofectarnirie transfection reagent i.Life Tectmoiogies; according to man- 
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uiaeturer s protocols. Ceils were harvested 3 days, after transaction. 10% Rabbit serum was usee to Diock" non-specific 
binding to ceils.. Celts- were stained at 'oom temperaiuie for 20 minutes with 200 ng of fusion proteins m iOO j.ii of PBS 
2 rt 4 PCS. Cetis waves washed and secondary staining pert or mad with PE linked goal anil mouse fsjG Celts were stained 
with pfopiaium lodtie- immediately prior to flow cytometry. Positive COS transaction cor:troi was performed wit h bCTLA4 
cDNA followed by identification of positively staining cells with PE -tinted antt CTLA4. 

[0324] Ceil suspensions k:-r cytometric analysis were isolated from Baib/c sptenpoytes i -3 months old's and washed 
once with OM EM, \Q% < vot.-'vo!) htjat-maebvated leta! caif serum ( JR Bioscience!, 2 mTvl t-giutamine, 100 U.'mi penicillin, 
100 ug/rrtf streptomycin (Irvine Scientific Santa Ana. CA.i, 20 kM 2-hetsmercsptoethanoi <Sigma Co. St Louis. MOj. 
MEM sodium pyruvate and MEM Non-essential ammo .acids {Life Technologies. Rockville, fv:D) Ren" btood cetis wese 
tysed with ACT" tysing butler and washed once Splenocytes. i-1 X 10 ? ceils/ml/weil) irom Balb'c mice were cultured with 
25 pg/m) LPS (Sigma; or 10 ng/ml PMA, 1 ^g-'mi lonomycin. Cells were stained with FiTC-iafoeled antibodies !BD- 
Pngrmirtgen,) and mfCOS-mfgG^arft reagent, followed by flow cytometric analysis using the FACahbui and OeiiQues.1 
software package (BD). ("ell separation was performed using anli-FITC mtcrobead magnetic selection (Miltenyi Biotec) 
followed by Pow cytometric determination of T-ceii ennenrnent, 

[0325] tg fusion proteins. Fusion proteins of !gG2a with miCOS, hiCOS, mGL50- 1 . and hGL50 were constructed for 
use in the lolloping examples.. The notion igG2am indicates, mat the tgG2a domain *as mutated to reduce effector 
function (as In Steurer. W et al. 0995) J. Immunol. 1 55.1 1 85-74}. Tne nucleotide and. amino scd sequences of hiCQS- 
migG2am are presented m Figure 28 and set fottn as SEO ID NOs-23 sna 24 respectively. The nucleotide and amino 
acid sequences, of mlCOS-mjgG2am are presented in figure 2? and set forth as. SEQ to NOs~25 and 28 respectively 
Tr>e nucleoid* end ammo acid sequences of riGL5f>-mlgG2am art; presented ;n F ignre 28 and set forth m SEQ iD NOs: 
2? arid 28, respectf/eiy The nucleoside and amino add sequences of mGL150-miyG2arrt are presented to Figure 29 
and set toi-h =ss SEQ ID NOs 28 and 30. respectively 

Example !- isolation- ot. mGL-50-i Motecuies, 

[8328] cDNAs encoding secreted proteins derived from RNA of iL-12 heated mouse lymph nodes were placed undet 
genetic selection for signal sequences by using the Sacdiaromyces cvrevmise signal sequence trap method (Jacobs; 
et at}. Of a total cf 333 cDNA Invertsse clones isolated unci sequenced. ■ partial tDNA clone wttn limited sequence 
identity with B7-1 was. identified and termed mGt.50- 1 (Figure 1 . SEO iD NO: 1 ) RecA mediated luit length •-. DNAisolat'on 
frprt) a mouse fetal thymus cDNA libtaiv reauUed in the generation o> 4 -additional cONA dories, ihat contai!>ed 3' un- 
translated regions as weii as overlapping the partial signal trapped sequence clone. 

£032?] The consensus 2718 nucleotide mGLSO-l sequence encoded a 322 amino acin protein with a predicted mass 
ot 36 kOa Hydropathy plot of the open feadmg frame predicted a structure corresponding to a leader sequence (from 
about ammo acids 1-46 of SEQ ID NO:2: encoded by atout nucleotides 87 to 195 ot SEQ ID HQ:*.), an extracellular 
dc Ma - ,'fiorti . ? u ammo . ctds. -l~~2, v >f SEO iD NO 2 s-ncoJeo 0^ . foot nucleotides 1l«> to -J,' X of SEO iD MO ' i 
a nydrophobictransmejYiOfane region (from about amino acids. 280-296 of SEO ID SMO:2; encoded by arx>ut nucleotides 
905 ia 961 of SEQ ID HQ 1 } and a potential mtrsceiiutcjr cytoplasmic dcimatrt (from aoouf amino -acids 299-322 of SEQ 
ID NO.2, encoded by about nucleotides 982 to 1032 of SECt iD NO: 1 1. Stgt'.ai peptide- cleavage wss predicted at position 
48 in the amino acid sequence. Analysis, ot mGL50-1 by Pfam protein ntotif prediction program suggested struclurai 
Similatiiy k: ig-domam m the cytopiasmit: doniain of the protein In kefeptng with an ig-ltke Siiuctur-e. 4 cys-temfcs were 
found it 1 me extf gcelluiat domain, aiiowitiy ? or if.B possibility of intramolecular oondino 3nd distinct structural conformation 
cotrespondtnQ to an IgV-iiKe oomatn and an igC-like domain, based on domain delineation. FastX sequence comparison 
tt~i which translated proteins are searched through GenBank database yielded a number of identified cDNA clones wt!h 
sequence simifarities inoiudiog AB0 14553, B7-. B7-Z. and Y03823. Corresp&oding domains m polypeptides in the 87 
family are shown in Figure 12. 

Example 2, isolation of an aternativeiy spticad farm of Gi.50 

[t}%2Bl To determine the extent o? transcript heterogeneity. 3' RACE was performed to isolate splice variants of murine 
GL50-J Usmg specific, nested 5' oligonucleotide primes correspondiog to sequences, up-stream and including the 
initiation start sit« of rnGLSCM, amptifisd PGR protiiicts wert? generated from cDNAs tienved from mouse PBlSi. Upon 
hybridization to radiolaoeled oitgonucieotides internal to mGLoO-i coding region, clear hybridization signals were de- 
tected Subsequent cloning ot positively hyundtfmg PCR products followed by sequence analysis revealed RAGE se- 
quences of which none were identical to the consensus rr;GL5D- 1 sequence derived from the mouse feiat thymus library 
Two sets of PCR products, represented by multiple clones with extensive polyadenylafion of differing lengths, were 
found to encode an alternatively spliced form of GL50. One representative product, a f 753 bp product, termed mGL50-2, 
pi'.t. jt !a,>o!vp^ptid«3<i> ,ini, o=ic id rs-c^j^S'u trngm o, t^.jp^Viv tod <mo\ <mi * i i-^ss '>f 39 HJn ( f- igu^ : T\yi e t 
iOS393 A attM rn"u>trftt C A1 \tmt>l c > i i"> ^ t l in f if t 3 \ngr t t t C ^ ' , ' ^ 
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sequences demonstrated complete identity from nucleotide 07 (initiation metftior,ine'rnGL50-2 RACE pnm>ng site; to 
nucleotide 102? of the cDNA, with trie exception at two nucleotides found in multiple mGl30-2 produce (nucleotides 
531 and ?10, readme- to -an argmtna to tusiirfioe resndutJ «1 23? of the predicted ammo cad sequence {Figure 3)1 These 
two nucleotide discrepancies are- most probably due to svam differences between the mice usee! for the RNA sterling 
mafenal, &mce multiple separate PCR products eiiiXided identical mismatches. Sequences downstream of position •■ 027 
»f mGL50-t and position 961 at rnGLSO-2 were diveRjenf between the two molecules (Figure 3) Both mGL50-i and 
mGL50-2 sequences contained a consensus AATAAA, pe-lyadeny'ation signal upstream from tin; pe-ly-A tail (13 bp for 
mGLoG-2 1*5 bp for mGL50- 1 t. As a result of trie alternative 3' sequences encoding the carooxy terminus mGLoO-2 
tack&d ins t-inai 2 amino acids of mGL5G-i but incorporated an additional 27 novel amino acids to the cytoplasmic domain 
The predicted ammo acid sequence of mGL5Q-2 indicated <he presence of three unique tyrosine its; due;, Y32S. Y328, 
and Y'333. in She earboxy terminus. «i addition to the tyrosine residues Y299 and Y307 shared by Both the mGL5Q-1 
and mGLSO-2 molecules. Gen Bank database Search revealed no CDNA sequences with similarity to the divergent coding 
3' domain of ihe mGL.50-3 product, wl|h the exception o- s complex repetitive sequence (Oases 13^9-ISf^) also found 
in numerous genomic sequences <e,g Accession numbe<o AC005818, AC006508, and AF 1 1 551 7). «s welt as m known 
mBNAs (mouse desrosn. 218892; and mouse servrvin: AF 11 551 7). 'No such untranslated repetitive sequences were 
found in mGLSCH 

Exam ple 3 Jdenttfitatiort .of *i.t]Ufpan_ort|\oiq^ of GLSO 

1.0338] After the murine Gt.SO clones were icienhfied, database seatcfi and subsequent comparisons suggested ihal 
mouse mGL50-1 and mGLSO-2 clones may have homology with f= cONA isolated from human brain. KIAA clone 0653 
'n^ i * At t 4h5 i M K j 1 ( t ,d 4 1 ^9o) t <Ma V- "i 1h s ) ArioWj - h is, bt <~ dt St.nl tt <. a- 4 l-t ,"!NA 
localized on chromosome 21. encoding a putative 558 ammo aerd ptoiein with a molecular mass, of 60 kDa Because 
both the length of the A80145S3 cDNA <3nd She encoded protein were nearly 2 fold greater than mGLSO-t. it was not 
likely that A8C14553 was a human orthoiog of the mouse GL50 sequences. However, analysis of the firs! 303 festdues 
oi the deduced AB014r>53 protein sequence indicated similarity with niGLSO- 5 excluding the signal peptide region of 
I he cONA, 

[0331] Because AB0 14 553 was derived by see fractionation of large e-DNAs. ABC 14553 was believed to represent a 
variant transcript that also enisled as a smaller gene product. To address whether such a smaller product ex-sted, 3' 
KACr an uy 5<s o f humai < PRI => sVit'i ohqonuc -ot d<-s pn n- s i Vt 14? AA^AGf CTG< ' 1 G< vVXAGGG Ti ,1> -D NO: 
10i and VL141 (CGTGTACTGGATCAATAAGACGG. SEQ ID NO-9-1 corresponding to o>;lraceliu!ai doniasns of 
AB014553 with sequence homoiogy with Gt50 were performed Foui RACE products were isolated which encoded an 
open reading frame identical Jo ABO 14553 from amino acid residue 2<l {slatting point of RACE primer) lo residue 123 
(Figure 6). From residue 123 onward, the AB0 14553 RACE product diverged irom the cDNA sequence resulting in art 
alternative 88 nucleotides with a 3' coding region encoding 9 amino acids, termination codon, and a short untranslated 
domain. This alternative 3 reoion resulted m a premature termination codon in ihe AB014553 RACE clone as. compared 
ta AB0 14 553 cDNA {Figure ?). The prsdictsd tola! length oi ihe deduced polypeptide encoded by this Eiilernafiveiy 
transcribed product, a iter mergioy wjtn shured 5' sequences of AB014553 cDNA was 309 timiho acids, ouMisistent wHh 
a human protein crtnoiogoiis to mouse Gl50 protein sequences, referred to as bGL&0 {Figure 8). 

£xamste4, Ajigmnent wtin chicken 87-1 

1.0332] Upon alignment with a previously characterized chicken B7- 1 (Accession No. Y0B823), a pattern of conserved 
cytoplasmic domain sequences emerged between these molecules. Witiiin the mtracefitji-sr legiori, hGi.50 ptotein se- 
quences exhibited 34% identity (9/28 residues aligned) with mGL50-1. while chicken YQ8323 exhibited 57% identity 
(8/14 residues aiicined) with either human or mouse GL50 or Gt.5£3-2 resulting m a consensus ma- if of (R>(R)t'R>[XX]{Q) 
{H1(X;-)SY{THG){P) (SbQ iD NO 21) wherein ainmo at-.xin m bieckets are variable sx : fAeen (tie Uiree genes, ammo 
acids tr t pareriftieses are shared between two J the thr<r-e genes. 3rid ammo acids without brackets or parentheses are 
shared by ail three genes. A FastA database search for protesns with homology to this motif yielded two mouse entries. 
Veii-2 {Accession No. AF087694) and tvtALS-2. a C. elsgans LIN-7 homoiog (Accession No. AF 173082). encoding 
identical siiquenoes ml.h the motif RRRGQHKSYT jSEQ iD NO 22) This uniqu* <k>tnam * k««li2ed af fhe c«rbo:<y 
terminus of Ve!i-£ but is not present in the isoforms Veli-1 or Veli-3. and extends oeyond trie area of homology with C. 
eleaamlM-7. 

[8333] mGL50-i an« mGL50-2 ■specie RT-PCR reactions on commercial ^DNA panels resulted »i abundr.nt PGR 
products generated <n near*, spleen, sunq kver skeletal muscle k^nfy, testi;; 7-i$d3V smt-.rvo and P8L, Negligible 



EP1 216 §04 ^1 



p<- oduct was detected with cram samples for eitner transcripts while low levels of product was detected m tests samples 
for rriGL5G-2 (Figure 4} By Nofihsm blot analysis of eotrimetciaS RNA blots using probes, specific to either tbe snared 
exlraceilutef doma*i gfmGL 50 1 andmGLSU 2ot tottws 3" unlronsiatea regjonsol artbermGl 50-2 ormGlSO- 1 . differentia* 
hybridization was found between the two molecules. Whereas both the extracellular domain prose and the mGtSO-f 
specific probe hybridized to an -2 7 kb message clearly detectable in heart, brain, spleen lung, }i«5). skeletal muscle, 
kidney ,snu tovis o.mtpU, * to-ntioa. k tin puik »n piOMOu^x seen >n bfo+t- sp< Vrc to' r\iL5r 1 (ong tf a- f'-'OO} 
fmninnol. 154 1653-71, ine mGL50-2 specific probe hyt-ridizeti to a 1 7 kb transcript detected only in head, spleen and 
Hidrtey samples, suggesting th3tm.GL50-2 transcripts were concurrently transcribed as a iimiteo subset of tissues with 
the highest expression mGLoO-1 (Figure 5} hi poly A+ RNA blots, hybridization using the rnGt.50 2 3' UTR specific 
probe was. clearly detected m samples repiesenhno, undifferentiated ES cells, day f0 embryoiri bodies, day 1? 5 em- 
bryonic yoik sac. and day 15 fetaf slyer, in contrast, hyb'idization using the mGLSO-i cDSiA cod-tig sequence probe 
ctenriy revealed transcript tn ai! samples esa mined 

[0334] To ss&ess the lissue distribution ot AB014S53 cDNA and A8014S53 RACE denes, RT-PCR/seuthem blot 
analyses were performed undet similar conditions as 'or r,ne GISO sequences described above. Using oligonucleotides 
prmers speotfc fc the amplification o f putted hBO 14563 cONA a Li C tAOAACAGCCTGCTGGACCAGGC; SEQ 
ID NO 10> and VI163B t GG GC C-CCC- C AG AACCT GCTG CT TCC . SEQ ID NGA7}} PGR resulted >n the complete ab- 
sence of any detectable ABC14553 cONA signs! for ai! samples tested (Figure 10) Possible explanations for the lack 
of RT-RCR products representing published AB0 14553 cDNA sequences may be the use of non-optimized oligonucle- 
otides, extremely low abundance of the target transcript or actual absence of 'his form of tbe product. RT -PGR conditions 
specific for AB014553 RACE using oligonucleotide prtmsss VI 142 and VI. !t$2B iesulfed in the detection of a 350 bp 
amplification product in kidney, long, ovary, fetal fivet and leucocyte with the niyhest level of amplified product detected 
in j! itvei Soi n.-isingiy virtually no ssgnai was deteUKi in sff^en iunu ti yinos f»r iympn nndes These n^u'ts aie 
cxjs.tsk.nt -Aith the published <esx)ri of AG0 14553 tianscntM distribution (h.hikewa et ai (1993) DN A Rev 5-169} m a 
smaller survey of a tissue cONA panel, but does not cotoplement She tissue disiribution patterns observed tor tl ie GL50 
niolecuies.. 

[S355] Ufiitke tn* mGLi>0- 1 and rnGt.5tr>2 clones in which lengthy and divergent 3 untranslated ■ egions wste present. 
A8014553 RACE prociucf^s contemed only 85 hp of sequence that diverged from that of ABO 1^553 cONA 8eca-.ise of 
this, it was not possible to design nucleotide probes of sufficient specific activity fot the detection of the RACE product 
Using coding region probe for nGLfsO northern hybf idfeations; w&re performed on commercial human multiple tissue RNA 
biots. it:< assess, transcript dlstfibution (F-igufe 1 1 ). Results indicated the piesenae of a number of iransaipte. found In all 
tissues with approximate molecular size of 2.4 kg 3.0kh. 7.0 kb, with highest levels of signal present In brain, heart, 
kidney, and liver samples. Low hybridization signals vvere detected in colon and thymus. An aac'ttional transcript of 8.5 
kb was, detected in a subset of the panel, including Shymus splesn, kidney liver, lung and P8L wnite a 3 8 kb transcript 
was detecled m Jung and PBL sample. A unique 1 .1 kb sranscfipi was defected onlv In PBL samples and corresponded 
to the predicted size of hGLaG if 5' and 3' untranslated sequences were included. Determination of other minor transcripts 
was difficult due to the hrrms of fhe sensitivity range of the bint. None of the obvious transcripts correlate with the 4 3 kb 
published AB014553 cDNA. suggesting that this sequence may not exist in naiure or may be expressed at levels lowei 
than uetectabie iirtitts. Comparison between nGLSO Ulots and ttGLSO RT-PCR surveys share the oomrnon feature gf 
having the greatest signal in kidney tissues and less signal in lympnoid related tissues such as thymus, spleen and PBL. 

f0 336] To determine ibe extent of reiatednsss between mGLSO-1. hGL50. and hunian and mouse B7- ■ and B7-2. 
protein s-equence alignments were performed f-Yorn Pifeup analysts, (f'igure 12). ttJ armrio aad locations aligned iden- 
ttcglly between all six molecules wtnin the extracellular domain. Of the 32 positions that define ihe predicted ioV-tike 
and IgC -like folds of the B 7 ;rio)ecuie. f 3 are identically conserved between alt six motecutes,. most notably the 4 cysteines 
tnas allow intramolecular folding of domains Other areas rsf sfgnilicant soqurmce cronservat'oo wrsre also seen in the 
extracellular domain, but interestingly the identities of hGL50;mGL50 sequences m nertam locations aligned more closely 
with eitner B?-i or B?-2 (identity score of 8}, For example, valine residue corresponding to position 77 of mGLSO-t is 
shared by hGL.oO. and murine and human B7-2 sequences, but not B7- 1 . L ikewise, the tyrosine ai position 78 oi mGL50-1 
is conserved at corresponding locations m hGLSO and mudn-s and human B7-1. but not B7-2. Of the 16 posdions- vvtth 
identity scores of 8. 5 positions are shared by mGL50-i/hGL5Q and 87-1, a positions are snared between mGL50-t. 
bGLSO and B7-2. and 8 positions, are shared oetween B7-1 and B7-2 

f033?1 Based on ihe peplide siructure, these n?sults suggest Ihat me mGLSO/hGLa-Jsecji-iences oixiupies, a pdyioge- 
netic space parallel to ihe S7 family of proteins. Molecular phyiogeny analysts f Grow Tree) measuring genetic distance 
in terms of substations per 100 amino acids resulted m a dendrogram (Figure 13} witn ind&pendsnt clustering of 
mGLoO.'hGLSO (S5). m/hB7-2t6S) and m/h87 - 1 <S8) As an nutgroup. mmo87065 _1 i mouse butyiopniiin t was used The 
chicken clone Y0SS23 afso was found to be more aligned with the GL5GVA8Q1 4553 sequences t— 1 40) than the B7 
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sequences (215-320), indicating that these sequences comprised a distiftct subfamily of proteins. Distances between 
theGLSO/AB0 14&53. 87-2 and B?-1 branches were high (2 1 0-284 } suggesting that large numos'S of substitutions have 
occurred between these moteeuies since the mceptioo of the tinman -and- rodent lineage. 

Mouse and Human CTLA4 ('see e.g . Danavach, P et at ( 1988} Eur. J Immunol 18:1*501 ; GenB-ank Accession 
Number i 15006 U y patent S.-K<U31) ,.md ICOS <Huilaft *t al i199«t M.:m.it* 39?.;:63. WO SSOSIMSS weie also 
analyzed tor phviogenetl;:. relationships using the same parameters. Genetic distances revealed a pattern ihat was 
distinct to that seen for the 8?-!ike proteins. As indicated in previous reports, >he genetic distance between the mouse 
ana human COS ana CD28 0 76-2670.} was closer than that of CTLA4 (261-405. By comparison, the genet.c distance 
between CD28 and CTLA4 was much smaiier (143-1670;, indicating that the structural naiaiionshios between !he mem- 
bers of the receptor family were no! parallel in that nf the itganrt iandy 

Example 7 Demonstration oi binding of GLSO to iCOS 

[03393 To defer iwna whether GLSO was a Hyand for munne CTLA4, C023 or ICOS. transfectiort binding studies were 
performed with mGLS0-i expression vector {Figure 14) mGL50-1 or human DAP-12 negative control cDNA were 
franstected into COS cells followed by staining wilts either ICOS-lg. CD23-ig or CTLA-4- !g fusion yrofoins or normal 
murine }g. COS ceils were stained two days after transfeo-tfon with 5 ^g/mi of fusion protein, followed by goat antf-mouse 
PE labeled antibody. By flow cytometry, fending of GL50 transfecteo COS ceils was detected oniy by ihe iCOS-tg reagent 
f 1 5A>) , while negligible binding was detected for C-D28*ig. C TLA4-ig or the normal mouse ig used as a negative staining 
reagent No binding of any fusion protem was defected for the DAP -12 cDNA transteciants. These results suggest thai 
6150 is a Siganrj: for ICOS-lcj. 

[034-Oj Although not found und^f the specific binding conditions herein, rt may be Ihat CJL5G is also capable of signaling 
through either CD28 or CTLA-4 given ihe published <!ata showing ihe weaker binding actwiiy of the B? molecules to 
CD2S than CTLA-4 (Greenfield. E A. etal. Cn't Rev immunoi in cell based assays 

Example- B mGLS0'2 transcripts encode functional ceil surface proteins 

[034 1 } To demonstrate that mGLoQ-2 transcripts encode functions! ceil surface proteins, vectors expressing f tie mGL 50 
coding regions under the transcriptions! control of BP-I alpha promoter were used to transfee; COS ceils. By flow 
cytometry, both mfCOS-m;gG2am and hlCOS-mlgG2arn were found to bind mGLSO-1 and mGL5Q-2 transiected cefis 
(9- 14%! while negligible binding was observed with mCTLA4-mlgG2am indicating that the domains encoded by 

the additional residues in the alternate oarboxy-tall found in mGL5G-2 do not affect surface mobilization of this protein 
(Figure .?). it is also notable thai h!GOS-mfg&2arn binds both molecules, suggesting thai Ihe ICOS receptors, like 
CTLA4 arid CD28 receptors, retain iigand binding capacity whet) assayed against targets across pnmate/rodent species 
boundaries Other mouse ceils Imes were examined for the presence of surface ICOS-iigsnd. WE Ht23 1 ceils have bean 
previously shown io have surface; expression of both B7-1 and B?-2. whsr&as &S ceils nave i>een shown to display oniy 
B7-1. rnCTLA4-fnigG;?am siaifimg oi WEH! 23! cells was clearly defeciabie using 8 ng-'mi of reagent, wtriie miGOS- 
migG2am staining was rriinirnaiiv detectable at ieveis stariitig at 1 iJ.g ; 'i". These r^suHs suggest thai the binding affinity 
of mCTLA4-mlgG2am reagent to the B? molecules is at laasf 100 fold greater than m!GOS-mlgG2am reagent binding 
to GLSO on VVEHI ceils, similar to ihe Sow binding affinity measured between CD28-!g snd B7 proieins. in the presence 
of blocking antibodies. mCTLA4-rr:igG2am binding so VVEHI 231 was totally abrogated, while no effect on m'COS- 
ffi1gG2aw binding to celts was observed, confirming that neither WEH! 231 87-1 nor 67-2 potentiates specific binding 
with nilCOS-mfgG2am {.Figure "Hy To corroborate evidence from RNA blot analysis demonstiating the presence of 
Gl.50 m cetls represenSattvss of the very iiariy embryonic enviioiirnent (see above}, undifferentiated CC& ES cells were 
analysed bvtiirsct stairiing with antibodies to B7-1 and Indirect staining with tTifCOS-migGS'am fusion profem. undiffer- 
entiated ES cells stained with an'l-B7- ■ -Figure 19j revealed a one-log fluorescence shift over background, consistent 
wifh previous observations U-ing. V. et a! (1998) &:<p. Ceii Res. 241.55-65}, and a hali-lag fluorescence shifi over 
backgroLirid wifh mtCOS-m!gG2am sf5:!ntng. demonstrating Uie simultaneous sudgc-e display of both B7 and GLSO type 
molecules m a system that reflects the undifferentiated inner cef! mass of early preimpiantation embryos. 

Example 9 Expression oi GL5G on spienooyte subpopulations 

[0342] Pi-.onolypic analysis of the major splenic cell types exhibiting GL5Q surface protesns revealed mICOS-mig 
hi x iirj *-o rt 1 ' n i'v <.~t'X -fble ->n phe.xitvn c C01<*f B^fh nth >ugn u w>^.-srt- i? ' Mt1+ t'^f c-ihe' sc.^ni> c-'My^s 

p<.hibico n O^ icj st^iixnri .t-^ Fig if t 30) >iin l t v dnr U ■> o*fn i fi-^-hy ^-t 1 co j 1 ■» thai Hispia-/ G 51 \/n tvOf 
Baib/C splenocytes were compared to RAG 1 spienocytes lac-king mature B and T cells. The results are pfesenteO m 
Figure 20 ana Tabie 3. 
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T3bie J 




Bafb/G 






RAG1 -!■ 




Antibody 




% of Total 


% sCOS-sg 




\ of Total 


% iCOS-i 






Spienocytes 


positive 




Splenoe-ytes 




anli-CDS 


io x ooa 


30% 


10% 


so ; ooo 


<1% 




anij-CP-i 


10.000 


25% 


8% 


10.000 


11% 


45% 


at-.ti-GDSe 


19,000 


9% 


10% 


50.00C' 






anti-CD- 1 9 


10,000 


05% 


37% 


50.000 


<1% 




5ftti-CD24 




84% 


94% 


10,000 


07% 


28% 


aritt- 


10.000 


61% 


07%.- 


50.000 


6% 


S% 


CD45RB230 














s^lt-COH B 


50.000 


8% 


26% 


10,000 


37% 


31% 


anU-CDHC 


50.000 




43% 


10,000. 


.20% 


55% 


anti-pan MK 


50.000 


3% 




10.000 


8% 


3% 


anti dffis 11 


10,000 


65% 


95% 


10,000: 


27% 


3% 


ant>CD40 


10,009 




97% 


10.000. 


<1% 




ant< CD69 


10.000 






50,000 


3% 


5% 



[034SJ As expected. Bislb'C spienocytes reveled hiyfi Sevwis of mtCOS-rnigGitim biding (figures 20A B) to 
phenctypic B cetls (0013 S22U. CD40 >94% •. wr»i& iowef levels wets* found on phenotypic T cells and T eel! subsets 
t'CD/b CD4i and CDBi. <1C< rriaciophages (GDI IP, 26%), d^ncmtic rails (CD1 V.. 43 34i and NK-o*ifs ipan-NK. 
20%) fnlCOS-rnigG2ans binding was giso detected on the more general lymphoid martens CD24 and olass II <S4 V 
cells. Northern blot analysts (using an niGl50-1 specific probe) demonstrated that GLS3 transcripts -are expressed fn 
hie spisnooytes of RAG'! -/- mice. Tina suggested that fn the absence of m.ature « r B celts, GL50 w^s sill! ^pressed 
>w drier sp!&nO'"yt!?SL'bpcpLii3i:ons. Consistent wiih these observations, analysis of RAG 1 -■■ sptenacyios (Figure 20B) 
dernon^trsted that they am CD3- CP8-, CD 19-, *nd CO40-. and that ths remaining GDI tt>+ ;35%5 snii CO 11 c+ (55%) 
cells ar.-i readily c/x-nterstained with rr.!COS-mtejG2Krri. feveis i<5%} of IGOS-ig staining wers also appaisnt in 
8220% panNK+, an:j CDS9* se'is 11 Is no; curt entry understood why ihfefe is a disparity in snSCOS-mtg slammo teveis 
between these three markers on RA61 - spienocvtes, when compared with the higher levels detected >n Baib/e- spien- 
ocytes. 'TtiCQS-migG slaving of CD4+- (4?%) and CD24* .,28%) cells was also apparent in RAG 1 splenocytes despite 
the .-ibsenc? of staining for other "" cell markers CD4* staining has previously been reported on dendritic cells (AiChe>\ 
A et al. (20001 J Immunol 164:4639-96,). and this was supported by ihe presence of a CD4+, CD'! f c<- double positive 
cell population m these rpice (Figure 20C) The presence of GL50 transcripts in conjunction witn nilCOS-migG binding 
of ptienotypic macrophage and dendnt;o ceii subsets m RAG 1 spienocy'es verifies tne presence of iCOS-ltgand on 
profession?;! Antigen prsssnting t-.ells lhat mav pofentiatr; siqnahno through ICOS (b vivo. 

[3S44] Bocyuso iCOS-tigsnd appear «d to qms? as at k.-ast two spin,* variants eypsximsoN we>e performed io isijrr,;- 
qusnthatively* assess the presence OL50-1 and GL50-2 transcftpts in sptenocyte cell populations, Baib/C sp-Senccyies 
cultured m tne presenc& of LPS or ConA were founo lo upreguiate iGOS-Bgand in all spienooytes examined fRgursr 20-} 
To determine if preietfentlal stiouilation of these os-tts <'3U5feri riiff^ttsntfai opieguiaiion of GL50-1 or C3i. 50-2 iranscrtpts. 
GL.50-5 and GL50-2 transcripts were detected by RT-PCR using transcript specific oksorKiCfeoiide primers and hypnd- 
ization pro&e sets The results are presented in Table 4. 





Tafoie 4. RT-PCR Anarysts of mGLSO isoferms 


Spkssr) 
CD* 
CDS 


Baltj/C I LPS 

niGL60 tnGl*.0 GAPPH wGLSO mGl.50 GAPD H 

-e -B 


mGLSO titGl.50 GAP! H 
-Si 
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TabSe 4, RT-PCR Analysts of mGLSO isoforms 






IPS 


ConA 




mGL50 mGLoQ GAPD H 
-8 


mQim rriGl.50 GAPD H 
-B 


MGL5G mGLSQ GAP! H 
-8 


CO IS 






+ - (*): 


RAG-1 -.<- 

RAG-1 -.- 
CO He 

RAG-1 
CD 1 1 b 


*/* {*) 






FSfVl 
F5MLPS 
W&H1231 








DO es 
ceiis 
DH.5 

Embryo 
DJ2.5 

Embryo 

011.5 
Yolk 
Sac 
Water 

Cantroi 


* * 






Amplifications wti'e puttcrmed in duplicate followed by aiiioradiograyhic; sfetet&Of 
- sepresems the ab&eooe of si^nai in cJupiic&te samples 


of blotted Gl 50 saniptes 



•f represents the presence of signai in one of ihe (Jupficate samples. 

^ represents the presence of signs! within both members of duplicate samples. 

■*+ ffeprsiisofs: airtoadiographic saturation <V •signal with"-' duplicate saroefes 

{*■) f^proyeofs. visual detection of ampislssd GAPDH producis hy nthtdiurn bromide staining 



[QMS] Baib/C CD4+, CDB*- and eeii subsets and RAG 1 CDi ID* ana COItc* cell subsets were; enriched 

to >9Q'\ purity by bead separanon Duplicate RT-PCR analyses of quantity- non-nailed RNA samples revealed GLSO-i 
and GLSO-2 transcripts to be present in non-treated C04-* T-ceiis and C01S-* B cells, consistent with results from flow 
f:ylrtms;ft)f: analysis. Hov^avor, nettnar GL5U-1 nor GL5G-? trans en pis were amphiied in CDS-' T o&iis despite surfnnf: 
protein detection by FACS and enrichment of !COS-iiyan<j positive «jlis. n is possible tnat COt! GL50 expression :s 
below th« mteshcid of detectePihty Uy Rl - PGR or that GD8+ IGOS-Iigana is ye? another variant of GL50 not targeted 
for detscfion by in: Si nssay. Aiso. one cannot rule out the possibility thai the iorm of iC.OS hgand appearing on CDB-s 
cslis may not be GL50--1 or GL5G-2, a*> deschbed nor tip, or that the CDB* (COS iigand may originate elsewhere as a 
soluble protein and tiecoms transferred to this. ob*! type. LPS activation ied to a profile similar to that seen for oontroi 
toils., with me exception that low levels o f GL50-1 we ctetarfed tn GD6+ samples, suggesting iltat LPS stimulation of 
B cells may loriftecsiy upfogulaie esptes-sior, of fhis faim. of ICGS-iigaixi on T ceils CcnA sf'mLiiation of spipnooytes 
resulted in the amplication of Gl50-i transcripts across all samples with a decrease of product n CDi 9+ c«aiss. GL59-2 
irafisenpis were mrioced in CDS)- sampiesand were no* detected in CD samples, i'he decrease of amplified product 
of both GL50-1 and GL50-J m CD19*- ctsISs suggests a (fepuiatioti of S ceff transcripiiot^ ui?ori sxposuie io ConA. in RAG 
- spit-nocytes, GL50-1 ana GL50-2 we-e aetectad sn CO 1 1b+ and CDi 1c+ positive celis, winfe cultured dendrihe FSM 



m 
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ana WEM1231 cells exhibited Gl6>0-'> transcripts. Low levels of GL50-2 were detected ;n WEN! 23? and LPS activated 
F5M ceils, while no amplified product was detected m unind'jced F "jM cefls. In samples representing embryonic, tissues. 
GL50 1 and Gl.50 J? were detected in oil -samples, with abundant i&vals o! bath sphrx- variants present on DO ES cells. 
High levels of GL5G-1 were also detected in cfay 12.5 embryo and 1 1 5 yotk sac samples These results con-elate with 
the degree of transcript hybridization shown by RNA ftiot -analysis <se« above V 

Example 1 1 The chicken Ol.5CHii>;e moiecuie YQ8823 does not bind iCOS 

[0346J Very >ecertt!y, the crystal structure of B7 t was resolved at the three angstrom level reveling a structure 
comprised of parallel. 2-fold rolationaily symmetric hornodimeis with charged "esidijes in the srnino-iemiinai domain 
of87-i responsible for direct infractions with CD28''CTtA-l . Human and mouse GL50, B7-1 , and 37-2 protein sequences 
exhibit 18-27% sequence identity (TaMe 5) suggesting thai they ni«y also share structural similarities 



Table 5. Alignment scores between Gt-50, S?-1, and B7-2 related proteins 
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cent Sequeucu 


Identity 










r.GLSCi 


YC55323 


mGLSO 


mGLSO -8 


KB7-2 




hB7-1 


>TiB7 


hGLSO 




36 


44 




19 


24 




22 


Y08823 


1 38 




37 


37 


28 


23 


26 


30. 


Genetic. mGLSQ 


85 


131 




99 


24 


25 


£4 


27 


Distance 


















mGL50 


85 


"131 


<W 




26 


23 


25 


26 


-B 


















nSF-2 


270 


230 


22* 


221 




51 


25 


30 


m8?-2 


251 


SlO 


200 


2Q0 


68 




24 


2t 


hB7-l 


243 


224 


24 V 


247 


222 


2.43 






niB?-1 


261 


223 


282 


282 


-190 


182 


88 




mm«87 


1-38 


21*5 


214 


214 


207 


248 


220 




085 



















Previous analysis of Y08&23 suggested that beta strands forming the DEB and noo-twssted AGPCCC" beia sheets 
within the ammo terminal domain were predicted to t>a conserved between Y08823 and 8?-1 iiksmiju S. ef a! (2000) 
imrw.ijy 1 3-51 -60V interestingly the Highest decree of predicted secondary stiuc-ture conservation ne'wsen the GL50 
sequences arid Y0&823 was also within trie regions encompassing the DEB beta sheets of 'he co ires pond m§ .amino 
terminal domain. Predictions based or; these structural homologies suggest that sequence identifies m this region could 
provide key interdomain electrostatic contacts and conserve nydtopsthioity within the interdomain core. resulting in a 
similar molecular framework snaied by the GL50 and 67 rnoiecuies (Figure 18 V Based on these observations, chicken 
Y08823 was assessed for the ability to bind ICC >S receptors. Sequences representing me mature YG8823 peptide were 
ob>a;ned by RT-PCR and st.ibdoned into an expression vector, wtuch upon transfeeiion oi COS cells, yielded a tonciional 
surface protem. Y08823 transfected ceils were found to bind CTLA4-|g out not to h!COS-mlgG2am nor miCOS-mfgG2arn 
(Figure I7i Although it cannot be ruled out that the binding of Y08823 to iCOS occurs at levels below do Section, based 
on the assay conditions used here, it is not iiheiy that She GLSO-iihe protein Y08S23 can cross-function as a itgand for 
human or mouse iCOS receptors: 

[0347] Structure! and qenetic similarity suggests that B 7 (GL50 type proteins are conserved across extreme phyloge - 
netic boundaries, and tmpiicrt in this interpretation is that mechanistic pathways utilising these proteins ate also shared. 
The evidence- that these proteins have sirniiar functions in T eel! signaling raise the question of the absolute number and 
the origins of costimuiatoi y tigands, their cognate receptors, and derivative spliced variants tnat exist Other proteins 
tnai f:S tntoihe B? ig-superfaniiiy structure include MOG ana btrtyrophslm, but these f>roteins have not been defetrntned 
to paniapato as Ugands in .any cosiirouiatory pathway s Henry, J. at el. (1'399s Immunol. Today 20 285-8). W.-tn the 
sequence availability of chromosome 21 (Hattori. fv). el ai (2000) Nature 405:31 1-9), the genomic organization of the 
human iCOS-iigand was determined, indicating the presence of ai ieast 2 splice variants in the form of hGLf?0 (Ling, V. 
et ai {2000} „i Immunol 1o4.1(i53-7) and KiAA clone 0653 (Gonbank Accession No. AS(i14453i. Among the members 
of fhe B7-|iKe genes, the genomic structure of B7-1. B7-2, butyrophihn and hGLSO have been reported. Although the 
absolute number of exons that comprise these genes varies from 5 to 52, these genes share structure, in tnat distinct 
eyons encode the two tg-liKe sxlraceiiuiar domains one e^on encodes the transmembrane domain, and incitipie exons 
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encode me cytoplasmic domain < e g.. wo exons for hGLS6\ two exons for 8? -2 ( Jems, C. E. et as. i 1 99'i) immunoge-netics 
42 &>-9: Bomelto, P. et a! (1995! J. Immunol. 155:S490~?). one to two exons for B7-1 (Borrieito. F-. el si, {199<t) J 
Immunol. 1533038 48). and threo exons To; buty'ophiiir (Ogg. S. L ef ,:sl. (11*98) fVUsmm Genome 7 300 5;) f-"ot 
KIAAQ653. the splice junction between exons encoding cytoplasmic domains 1 and £ is not used, resulting in a read- 
through of 2,9 kb into the putative mtron 8 Upon alignment of KIAA0853 with chromosome ?A BAG clone H821 0098, 
the; alternative 3' cytoplasmic d«mam of KIAA0653 was no- found to be in agreement: eight sequence discrepancies 
were found, comprised of 7 mismatches and one 17 hp deletion, to contest, exon sequence alignment of numan GL60 
to HS2i C038 revested no sequence dissimilarities, up to and including the poiyadenyiafcon site. The examples set forth 
afcove show that human GL50. mGL50-1 , and variant mGL5G- 2 show some amino acid sequence identity near the splice 
site for cytoplasmic domains 1 and 2imGL50-t residues 318-318. E-L-T. Figure 161 The share 1 ! point of splice variation 
between hGLSO/AB0 14553 and between mGL50-i/mGL50-2 suggests the potenfiai of a conserved mechanism that 
allows or promotes alternative splicing of cytoplasmic domain. 2, perhaps to otter alternate signaling thtough She com- 
binatorial addition of alternate functional domains--. The observation that mGL5G-2 and the original mGl.50-1 are tran- 
scribed with differing tissue specificity supports the notion that regulation of these molecules in cell Signaling is dependent 
on physiological locaie and activation state. 

[0348] The existence of a conserved intracellular motif cetwee-n mammalian GL50 and avian Y08S23, along with {he 
presence of multiple forms of GL50 with divergent carboxyi regions, further suggests that differences in the intracellular 
domain of these molecules may lead fo distinct signaling functions. This Is further supported by the presence of 3 
additional y><i ne i <•=!<.» ^ tcuhj n fie iW«|l>) at on n, u o LjL-jO-J hi addition to v t ia J -jh jito *v *h i«_w30 1 
This contrasts with the- structure of B7-1 and B7-2, where the intracellular regions lack any obvious conserved sequences 
and have seen deleted without impairment of costtmuiatory activity, suggesting thai intnscellLita-- signaling is not a key 
feat »><=> oft* h7 p.o t u 3 4'Uns.h,vc b L ffait!^M> hum. rj« ' iof f-lfS "Tj, t.^^oh. v.Jm^S fh^Lv 
although predicted so be in me intracellular poition of the molecule by hydrophobiciiy analysis, was found to be encoded 
by She exon 5 transmembrane domain and riot the eson & cytoplasmic domain- 1 In the chicken Y0S823 cONA clone, 
sequence homology terminates within three amino acid residues following the corresponding exon ^'cytoplasmic domain- 
1 If the genomic organisation ol hGL50 is maintained in ¥08323, where the conserved motif is encoded by the inSracsSluta: 
portion of the exon-5 transmembrane domain, then 11 is possible thai ONA segments odhologous to exon 6 and exon 7 
encoding cytoplasmic domains 1 and 2 in hGL.50. may be completely absent in chicken. In the structural studies of the 
B7 cytoplasmic domain, it :s argusd -hat those sequences may be completely dispensable (8'uns.chwio., E. 8. &t a!, 
f 1 J Immunol 155 549JJ-505J However the faot thai alt»?fnate cyropiasmtc e>;c-n& are used m &?■*• «'x; GS.60 
suggests that ttie addition of alternate exon domains may iave occurred during the time when the novel 37-^ke proteins 
were generated. The B7-like butyrophilin proteins are encoded by a number of splice variants. She predominant form of 
which contains a cytoplasmic domain 3 encoding a mtrac-iilular Rtng finger motif which is perhaos used <n SransdiJCing 
signaling from jhis molecule (Ogg, S L. el ai {1996} Mamm Geriome 7:900-5}. These observations support (he idea 
{hat other sigand type molecules, such as GL6D and Y08S23. with the conserved intracellular motif from exon-5 and 
other cytoplasmic domains, may have alternate roles; as signal delivery and a signal receptor mntecuies, depending on 
the environmental millseu in which the is call is found 

[0349] To cfeany deilne the eel; subsets that show sur 'sree expression of GL50. comparative pnenotyumg of RAG1 
-;- and Baib.-'G spienocyte subsets was performed The examples set forth above show that freshly ssoialed C04+ and 
CDB+ cells, as well as RAG i CDHc* colls ix'ntained ^ubpopulationsof !COS-!ig3nd expressing ceils These f'esoifs 
ate distinct from previous studies where iCOS-iiqand was re-ported to be absent i?i T-ceil tines (Aichor. A, et si (2000) 
J, Immunol. 1S4i 9}:4663-96) and some dendritic cell lines tYoshinaga. S. K etas. (1999? Nature 402:827-32), RT-PCR 
analysts of purified cell subsets confirmed that both GL&0-1 and GL50-2 were expres<s«fd in the same ceiis suggesling 
that tjoth -ranscfipis may confrioute )o lbs surface display of 1COS bindirt^ In atidirtcn to antigen presenting cells, ft was 
demonstrated that the initial expression of eosUmuiatofy llgands occurs early m the ES ceil model Gf emor/onic- devel- 
opment with the presence of 87-1 and GL50-1 transcripts in undifferentiated ceils and in embryoid bodies cultured 10 
days m vitro Ling V. etai G9SBs Exp Ceii Res. 241 -55-f>5). In il'ns study, it is fnilher dernonsifatect that by RNA analysis 
GL50-2 transcripts are found within these tissues. By day 9 o? ernbtyotd body differentiation, emergent hematopoietic 
cells phenQiypieatty resemble yoil-- sac hematopoietic progenitor? in vivo, as evidenced oy the potential of c-mi +/PE CAM- 
{■» ceils to produce mixed hematopoietic progenitors ano CD45+ cells to produce macrophage progenitors sn colony- 
forming assays (Ling v and Meben, S. (19b7j J Cell Physiol. 171 104-15, Ling. V el el. <;1tJ97) Eur. J trnrnunol 27. 
509-14). These CD45+ ceils were also found to be 37-1 + and 87-2-f, strongly suggesting cosiirnulstofy lioand expression 
occurs very early in lymphopoiesis Correspondingly, high ieveis of GL50- 1 iwd GL50-2 expression were found in sites 
of esmbryonic: bematopoiesis such as embryonic day yolk s>3c and felai liver, it is noteworthy that iCOS-iigand is inducible 
in embryonic fibroblast cultures, a cell type derived from a time point prior to definitive lymphopoiesis, suggesting that 
the mechanism for costirnuiatory signaling cascade may be potsed independently of she initial formation of adaptive 
immune response, it has been postulated that metazoans share common evolvabie pathways Sha! occur at the phylolypic 
stage of emhyrogenesks., and that r^rtairi oore physiological processes which have special properties relevant tooomptex 
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development a r e reflected dur ng mistime penod of emory-cmc development and iaser in aciuu physiology (Kirschner. 
fvi. arid Gerhart. J. (1998) Proc. Natl. Acad Sci USA 95:8420-?} t + remains to oe dststmtned whether cos^muiatory 
hganch are pan o* r-ome core processes ufiiized by both embryo;.- anci adult systems. 

(0350] Despite the large genetic distance between the B7 family members, the fact that pnroate and rodent 67- 1 snd 
B? -2 r&iam cross bmdiixj to CTLA4 and C028 a crass phyogenettc tines; suggest? k.ferance of nucleotide replacement 
withm these signaling molecule's through the time course ot natural history !<;■ compare the phytogenetic divergence 
pattern between costimulatory Uganda and their receptors protein sequences- of CTLA4 (Genbank Accession Nos NM m 
t\~,ei)'r* NMjJfX^ v> CD^P (Acetic hos 0^j42 KM dt>1 /l 3r>d -\t ?°">> jn'lbOS (Oft.h^ V- 
cession No AJ2505">9 -and Genseq Accession No V531 99) receptors from mwise. human and chicken were analyzed 
When representors m graphical formal . the genetic distance values of these receptors (Table fi ) revealed a pattern (Figure 
21 i m which distances between iCOS and CD28 proteins were closer than distances petween tCOS and CTLA4. 
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£0351] When comparing receptor sequence relationships between specter, distance values for human CD28.ICOS 
t f ?V> were smaller than (hose So; mou^e CDi':f>!COG C257) Likewise, human CTLA4/ICOS distonoe values (261 i were 
also found to be smaller than mouse CTLA4 ; |C0$ distances M05t These data suggest that structure of iCOS molecule 
is mare likely derived hom the term of CD28 ratnef than CTLA4. in contrast, phyiogenettc analysts of the costimulatory 
tigands demonstrated that the distance values between GL50 and B7-1 {24:3-282} were nearly equivalent to the distance 
values oefween GL50 ana S7-2 (20D-27Q) YQ8823 was found to exhibit higher sequence identity and iowei genetic 
distance i36-3?^ 131-13B> so mouse and human GL50 p-oteints than to 67 proteins t23-3G*.\, 230-310} Fh? neat- 
eq-jsvatent gsnetic distances between m& GL50 and me B7--VB7-2 family memo^-ra and the non-equivalent genetic 
!li:;icsnc?> between th« ICOS and the CD2ST.TLA4 famii> members. impl«?& that ttse c-volutioriafy.'fur.r.ttonaS CGnstrasnts. 
guiding the receptee family ;s difiorent from those gusdifiy the iigand family. 

t!)352} ptiyiopenetic sequence reiationsnips may teftect genomic placement of these motecufes 87-1 and B?-2 co- 
tocaf^e to mouse chromosome 16 and numan chtomosemfe 3, vvhih? CTLA4. CD2S and ICOS 'Xi-iocali^e <.o motive 
chromosome t and to hun:an <^htomosonie 2q33 in contrast, the GL50 aenotic loci ;;re not iinKyd to the B7 loci, human 
6Lf»0 is located at chromosome 2 \ a22 {Hattoh M et al (2000; Nature 405 31 1-3} vvhiie mouse GL50 is loc-ited on 
chromosome 10. By ThastX analysis, no additional GL50-like nomoiogf: were identified in chromosome 21. suggesting 
m.ti Gt5'i -i,'v i\ i bmsI <5-< .< *<lJmbU if <j =-m<t, duox <vi t'- jeihi-t <h< >r t a«io i Wif ts-^pc-t to YQo a ?"> it «. u-H 
clear whether this molecule is a true orthoiog of B7-1 or whether Y08S23 represents a novel 87-iiki? tnoiecoie whose 
oi-.tioioi.) has not been detined <n msmrnafian systems However, from tiie 23-30% sequence identity shared Uetwtsen 
B 7 S- aro n< iadi r \j icjttmi jm i i-k' f eptai t 1 ■•ii. at diatoel r-t-iJu^ si'<-s t v.as i J uipti t -ino f»at thc5u 

proteins retain tyrxtionai crossdind'mg to CTLA4 (O'Regan. fvl N gt ^! (1993! immunogenetics 49-63-71) Tne unex- 
pected result of Y08823 bearing sponger structural resempionce to GL50, yet retaining omding properties characteristic 
of B7-1 isrid B7-2 suggests th-it structumi and tuuctionai constraints \<j th« divwryence of these oostimuiatory hgands 
am law . 

[0353] Numerous scenarios may account for the differing genetic distances measured oe\ween receptor families and 
lipdnd families it is possihte that the uenf-s encoding >i ie GLSO-'B? family or proteins emerged earlier titan o,enes encoding 
the CD28/GTLA4 receptors Ttie forrnatiors of gene* ericocmo; the tCOS recoptot m«y have «n«ef! inti?r during pnylogeny 
and may oe based on the structure of C028. thus resulting in a proafei simttaniy to CD2B tha; s CTLA4 moieonies. This 
hypothesis may account for the numerous 87-like proteins that exist, while relatively few CD284i'r:e receptors haye seen 
described, it is nasabit: that eedsain exons ot CTLA4 retain remarkable sequence constraint eve-i at trie tevei of synon- 
ymous DNA mutations, suggesting the presence of a yet-to-be-dfcfin-„Kf mecnarisrn that protect; mat locus from random 



mutations (Ling, V t?t si, -i 1399) Genomics. 60:341-355) U may he that a mutation constraining mecn-tmsm nsguiates- 
the oostimuiatory : eceotor region over the length of the CTLA<l;C02&iCOS loci Of that the added selection pressure 
upon the tniraceliuiaf ^ignoiing domain of th?>s>> '-ecopfors i;; suffeieni to maintain a tosver rale at" divergence 
£0354] Cosim-itjiatoTy iigande and receptors Deiong to the ig-SHcerfernsiy of proteins, which have been de%ieo as those 
proteins thiit share homology to immurKfOjubuiius at the 1t>20 a » range. with diaraoteristic ihtrachasn disulfide bonds,. 
Ig-supertamiiv proteins are widely distributed among proteins of aiifereriS functions and oeiween vertebrate phyiogemes 
Tne appearance of adi .ropods and ehordaies dates back 800 million years, i-.nd it t ias been suggested that molecules 
representing in** putative progenitors of she ig-superfarmiv ■are even more ancient, probably being present the aeoe- 
iomates such as ^aUvomis and nematodes The notion thai the ig-superfamtly of proteins is. at teas* as ancient is 
supporter! by fh* finding that some iq-like proteins such as N-CAfVt are found m mammals as well a? inserts The 
immunological "bio bang" event {Marchaionis. J J at a' 1 1938} Immune'. Rev 166:105-22. and references therein- 
wntcn gave rise to the Ig-bosed. cumbihatotiai adaptive immune system theoretically appeared duting the emarrjettC'e 
p. sawed iis.ft 450 million yeats ago over a geologically brief time span of 10-20 minion year;; CuEr.anity. no mechanism 
by which the immuioglobutV-i system may have emerged from the kj-sousffamiiy of molecules has been dearly defined 
However theories have been proposed that suggest that genes eneodmo. Ig-domains and reeombinase enzymes nec- 
essary tor the combiiiatoiiai immune system were ho nzoitjiiy Transferred on a sufficiently faige enouph scnie fo offer 
a selective advantage i Bernstein, R. M.etaUi396)Froc Mat!. Acad. Scs USA 33-9404-9} Notably absem is afoundatior> 
for a comprehensive biochemical framework incorporating the salient signaling features of ig-superfamiiy costimulaiory 
molecules which serve to trigger call activation, promote immunoglobulin molecule maturation, and influence class 
swiTchino, Although it is not currently Known whether extant members of she ancient crmodneihyes lineage such as 
sharks* have costimulstory molecules, Ihe fact thai costimuisfion related proteins such as CD28 aid Y0882J are present 
in chickens suggests; that some type ot costi mutator;,- pathwny was piesen! in members of the avian lineage, which 
emeiged at leasi 300 million years ago i'Burt. 0 W el af (1999) Nature 402 411-31 opening the possibility that the 
V 06623 molecule represents a confempotary cousin to bofft Vie GL.50 and B~ molecules with a stronger resemblance 
to a prototypk. costimulatory iigand, rather than being a true orthoioo. of either 6150 o> - B7 in contrast to the avian 
lineage it is postulated that the mouse and human liueaoes separated approximately 100 million years ago. with trie 
mouse gsncme undergoing e<tenslve chromosomal rearrangements (Burt. 0. VV. ei ai. < 193.4 1 Nature 402 4H-.3u:om- 
pa^ed to those seen in chickens and humans. !t is not Known whether these rearrangements may have led to the 
chromosomal separation Delween the B7 family members and the genes, encoding G-L!>0 molecules i! is also not known 
i? avian iCOS or vsnams thereof e*isi 

Sxarop'e 1 2. Solub le Gl SO can cos^mui ate huma n T_cei_s 

[0355] The ability of soiuble h f 3L50-mii3G2ar!i to c-DsimiulatehLirrianT celts was determined usir-ga Tceli costimuialion 
assay rsiaive CD4+ T cells wets purified and pasted at 10'^ oeiis per well Ceils, were stimulated with anfi-OD3 on beads, 
using one bead per cell and i or 2 ti,g 3nti-C03 per Vf beads. C;&iis were treated with nGL50-cn!gG2am on beads, 
using one heart per eel! find .3 ng hGL50-rnigQ2arii per 10 7 beads. CD.7S signaling was pmvideo fusing anti-CD28 
iPfiauningentt or stimulated e<j determine w^etfmr modulation of CD28 mediated uostimulation had any effect on hGLSO- 
rtng:G2ai'n mediated costimulation. 

[0358^ IL 1* proi'i r'H'i l f fi 1 pn. nui tinn atrD pr ifi. 'ftHn r ( f n lueor) oi-tiim) v veie ast-avm 1 ^ inddxto's or ' oVimu 
!ation Cytokineis a ; 'id prpliisraticn were measured 72 Hours after stimulation. 

[0357J As shewn in Figure 2£. hGL50-m!gG2am taiso called NGL50 fc) can costtmuiaie T ceiis. as shown by the 
inctease in proliferation as well as the induction of IL-2 and tL-10 production, in the presence of antibodies fo CD28, 
which induces CD26 mediaied costimulanon. U. -2 production is also induced Figure 23 shows the elfeds of varying 
concentrations of anti-CDS and anti-CD2S on proliferation and cytokine production 

[0358] Figure 24 shows that adding an!i-CD28 to T ceils stimulated with anti~GD3 or anti-CDS and soluble hGL'50- 
mkjG2am {to stim-.i!afe CD28 rnedtated ooslimuiatiDn) induces It. -2 produdion. out does not initusoce hGL50 mediated 
(L-10 production. 

fr.xampie t3. Trea'ment ot murine tumors; using iCOS;GL50 pathway stimulation 

£0359] As of yet. tne role of ICOS'GL.50 costi mutation m The generation of antitumor responses mas not oeen reported, 
to this study, the letative efficacy of iCOS- GL50 costimuint-oo was compared to CD2a'B T oushmu at ion in various murine 
tomtit models. f-"oi sysit.-mio tiestmenl of lumor bearing animals, murine B7.2-lgG2a and Gt.50-igG?a fusion proteins 
were generated, vvtuco comsisf of Hie ext^ceiiufar domain of 8? 2 or GL50. respectively, and the Fc portion ot murine 
igG2a. Murine isotypo igG2a wa-s used as a comroi. Mice bearing MethA oi B16F i melanoma tumors were t'-eafed 
snhcutaneoiisiy w>th 50 pg/injection ot GL50-!gG2.a c-r B 7 .2-tyG2a fusion ptutein Twice weekly *oi thtee weeks In fhe 
MelhA model, treatment with B7,2-tgG2a resur-ed in up to 100% tumot regression (Figure 25A\ and cure of the mice 
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(Fjgure 2SEi. and treatment %vttr> GL50-)gG2ca resulted sn up to 60-90% cure of m<ce iFioure 2SE5 -and tsi 40% stgnthcant 
iumor growth delay (Figure 2!>D), in the B16F! melanoma, systemic ireatrnent wiTh either prosem fed to oompsrabie 
sioniffcant tumor ttowth dolay in boih minor models, control !yG2a tfoatmenl had no effect -p^jro 25A C. and El. In 
tumor vaccines studies, the S I6F 1 melanoma and the MB49 bladder carcinofrss models were used Tumor cells were 
transduced with a vet-tot con!.?, n^ng the EFf aipha promote e^os-Sing eith«rmutifie 8?".': or Gl.50. and G^"8 toeo 
m\c:tn) selected lomot cells «t» injected a^tx.utaneously -or in v<vo iumongenfcity experiments. Expression of GL50 
and 8?-* qo lumor ceife ws? determined by F.ACS analysis usmy an <:nti-rnB7-1 monoclonal antibody fPharmingen, 
clone • 6- f OA 1 j or !COS-lgG2a *uston protein. The results demonstrate: (i) in the S16F 1 model, 40% of the once inieoten 
with GL50 expressing tumor colls and 20*h> of the naos injected with B7.1 oxuressiny tumor eetis »ejtsct matt tumors 
(F)nij ^>A; i») i < U c Mb* 1 * n-ole ^P 1 nffn>*mr< <\i\ <v, wtm la! x' « >,> f-^'ix, tu nfi < "Sis nd M w e t. r tht re 
injected With 87.1 ex&resstng tumor ceils, reject their tumors (F^oure 31B). These results indicate that enhanced :n «vo 
iCOS'Gt.50 imsfuokat <s prowdod eitrserLsy soluble GLSO-kjG orGL SO expression on tumor ^eits haft significant smtitumot 
acfivisy that is conpsmsbk- to the wet! described antitumor etficacy of the 002*8/87 pathway m mi.inne lumor mod&ls 

SEQUENCE LISTING 
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ccggascccc aaecgctgea aeEetccgeg tccgaaatcc ageasccccfc agtctgcgct 62 

age ace afcg cat? eta aag tgt ccc tgc. ttt gtg tec ttg gga ace: agg 308 
Met Qln I<e« Lys Cys f't-o Cy s Vsi Se - Gi V Tf "' « r S 



cag cct gel: Egg aag *ag etc cat gtc tct age ggg ttc Cfct tcu ggt 
Gin Pre Vsl Trp I>ys Lys Leu His Vial Ser Ser Giy I J he Phe Ser Sly- 



est ggc e.tg ttc ttg etg ctg ttg age age etc tgt get gar it tct gca 3Q* 
lieu Gly Leu ?-be Leu Leu Leu L«u Ser Ser L«u Cys Ala Ma Ser Ma 



gag ace g&a gec ggc gca atg gtg ggc age aat gtg gtg etc age tgc 
61 u Ths Giy Vial Gly Ala Met Val Giy Sex- Asn Vsl Val Leu Ser Cys 



at.t gac ccc cat age egc cat tec aac ttg agt ggt ctg tat. gee tat 
lie Asp Pro Has Arg Arg His ?he Asn Leu Ser Gly Leu Tyr Val Tyr 



tgg caa ate gaa acsc oca gaa gtt. teg gtg act tae tsc ctg cct tac 
Trp G1.it lis Glu ftsn Pre GU: Vsl Ser Val Thr Tyr Tyr' Leu Pro Tyr 



aag tct cca ggg ate aat. gtg gae agt tec tac aag sac agg ggc cat 
l»ye Sat Fro Sly He Aso Val Aep Ser Ser Tyr Lys Asm Arg Giy Kis 



ccor tec ctg gac tec atg aag cag ggt aac etc tct ctg tac ctg aag 
Leu Ser Leu Asp Ser ffec Lys Gin Gly Assn Pha Ser Leu Tyr Le?.u Lys 



sat gtc .acre cct cag gat. sec cag gag ttc aca t.gc. egg gta fctc atg 
Asr. Val Thr Pro Gin Asp Thr Gin Glu Ptie Thr Cys Rrg Val His Met 
130 135: ' 140 
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<?.ac aca gee &ca g*g t;ta gr.c aag ate ttg gsa<s gag gtg gtc csgg ctg 540 
Asn Thr Ala Thr Qlv Leu Val Lys lie Leu Giu Giu Val Vai ftrg Leu 



cgt 9*9 9«a sac t£c agt aca ccfc gtc ate age ace vet 3<=>t age 

Aig Vai Ala Ai« fcsn ?he 3«r Thr Pro Val lie Ser Thr Ser Asp Ser 



tec aac ecg ggc -sag g&« cgt ace cac sec tgc atg ccc aag aat ggc £3« 
Sar Asn Pro Gly Gin Ary Thr Tyr "hi Cys f<?et Ser Lys Asti Gly 



! tat' tgg afcc «aq ac» *«g g«c iafc age eta 
; Tyr Trp lie Asn Thr Thr Asp Asn Ser Leu 

2.SS 200 .285: 

at a jae a«g get ctg cag ass: a&c act gtc tac ttg as; sag tv>g 93c 
H« Asp Thr Ala Leu Gin Asn As» Thr Val Tyr Leu Asn Lys Leu Siy 
210 215 220 

ctg z&i; gat gta ate age. aca tea agg eta ;cr. tgg aca rrct cgt ggg 
Leu Tyr Asp Val He Ser Thr Levs Arg Lt-u Pro Trp Thr Sat- Arg Gly 



age act age csg gca gaa agt r.r.c act gga aat aar aw aag <tac cca 676 

Ser lie Ser Gin Ala Qiv. Ser Ph<? Thr Gly Asn Aso TMr Lys Asn Pro 
250 2.€S 2 JO 

cag gaa .sec eae asfc s«t gag tea aaa gtc ett gtc ccc gfcc cfct get "3 34 

Gin Gly Tfer ms Asn A«n Glu Leu Lys Vai La a val Pro vai Lsu Ala 

27.5 280 2 S3 



cgt ccc cac cga «gc t«t aca gg«s ccc asg ace gta cag ctt gaa ett 1.020 
Arg Pro Has Art? Ser Tyr Thr 01 y Pro Lys Thr Val Gin Leu <3iu Leu 
305 310 3 IS 

sea gac eac gee tgacaggart ccgcecagga taitggacagg gtttctgtga j0?5 
rnr Asp lUs Ala 

g:.tgeeecca ggtggatgtc- sgaeac-aacs: fccagagtgga eeexcaeagg cc-ggegaca 

gaggacaacg agctgcctgc ttatgggctg tgatggagge caggaatccc tggctttacg 1192 

aggcaeagag actt.cat.ccc agaaaccccg agggagar.ee ctreageggg cagesgos&c 12 &1! 

attacirgg>3;a tatggagect dcggirgager gteggea^ag agagcr&gcag i-trgtrgagcsa 1312 

ga tec Licet tggcrv^cgLta t^tacrcaggc ctacgagc.ct tatsaaagag cgr ttigacec 3.3^3 

actc.-tgaasg ecrctaeag&g cetaceggag acttteeccg caggaccr.tc sgteggggag 543 2 

g^gcctgsc Ettatttagg tcKcaggcta cctgg«jeeto ttcgagga+A vgt.«ggAttS 



m 
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t g t««ct SC 


aaaectgttt 


ctggccgaca 


stqqttgggc 




fccagcttc&e 


1SS3 




aacatcaaitg 


ggaeacgcct 


catccctgac 


ttcetgtggc 


tacagaagct 


tr,ccgaa«gc 


1 612 




« E9 »3«tct 


ttcagactga 


ac&g/ctctge 


ccagcetcag 


cagcccatga 


agatctcaac 








cgggcctccg 


tgecgctggc 


cagaar.agag 


ctagctcSES 


fcgttfceaaga 


17 32 




tggc ££tgca 




ctfcggaaaec 


tagggatgta 


Lgtacasget 


ecaggctgat 


37« 




geagtagggg 


gcacggacce 


cccgatggaa 


cacagtacct 


gaccctaggt 


gagggcaagc 








gc&gaggact 


ggaaat l ctg 


gaccgtcaag 


gcccgtctgc 


tatgtggccg 


1912 




'gggetcsytg 


cttjatggatg 


tgtgagaxcK 


caggasfcgag 


gsgtgagaae 


cctgggcKCa 


1*72 




ggactagg&a 


gaccfcgtcca 


tttttttttt 


ttt.ttaat.gf- 


ccacacggac 




2032 




tcacaccgat 


gtrat.tcaatg 


agt.gr. agaga 


gaactact.ta 


agtccttccc 


gagtacaaag 


2092 




ca tt&cctac 


etgcagaafca 


geaaccgttg 


ttatgggtet 


tgag): Cggca 


gctacagcaa 


21B2 




aeaagcaeaa 


ggagcagttg 


ggg&gcaaga 


sgatggggtg 


cagc?gccccc 


aaggacagac 


223.2 




as:r„;:gggaat. 


tagt-ggr.ctc 


cctgatgcrcc 




aggascteag 


gtgggtccg.c 






ggeagcacag 


taggagcatt 


cccccr.actt 


Kaacctttct. 


tgccagacgt 


agtttaggtt 


2 j 32 




wsgaaagagg 


teaaeteage 


aagccagcra 


gccgccttgg 


ggeaccaga? 


ac-nrrgccec 


23 9S 




ecacccoctg 


C!:ca£gt.agg 


cafctgggaac 


cctter-acaga 


ccactggc-tg 


tacagccace 


24 $? 




aeeacctgct 


gat tcc&gca 


ggcccccacrc 


ttctt.gt.ga 


atcctgggag 


«« C ccctc 


2512 




ttacccetea 


ccgcecccca 


ccccccgcac 


accagcatcc 


act agatttg 


ccctgfcaacg 


;>S?2 




tctgrattcct 


ceEttatctg 


ggttgtagat 


ggggeatsgt 


gact.Kct.aga 


aaeet&aeaa 


2632 




gggrastaaac 


gfcaagatgtg 




aa«.aaaaaaa 




aaaaaaaaaa 


2692 




aa&aaaaaaa 












2718 



<21G>2 
<212>PRT 



<400> 2 
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Hsi- Gin i.e-'J Cys Pro Cys Phe Val Ser Leu Gly 'fhr Arg Gin Pjt» 

1 5 10 IS 

Val Trp Lys Lys Lau His Val Ser Ser Gly Phe Phe S<sr Gly Leu 01 y 

20 25 .3 0 

Lew Phe Leru Lisu Leu S-xr Ser Luu Cys Ala Ala Sec Ala Giu Thr 

:3S 49 « 

Glu Vsl Gly Ala f«?sc v&i Gly Ser Aaa Val V^l Leu Ser Cys Tie- Asp 

SO 55 60 
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Pro His Arsj Arg Hi.s Ph« Asn Leu Ser Gly Leu Tyr V«"i Tyr Trp Gin 



lie Civ Asp Pro Glu Val Sex- Val Thr Tys Tyr Leu fro Tyr Lys Ser 

SS 90 95 

T J ro <31y Asn Val Asp Ser Set: Tyr Lys Asn Arg Gly H.-s Leu Ser 
10<3 105 110 

Leu Asp Ser Met Lys Glrs Gly Asn £>he Ser Lex* Tyr Lew Lys Asn Val 

115 120 125 



A.ls Thr Glu Leu Vsl Lys lie Lea Gly Gi'j Val Arc Leu Arg Vsl 

145 ISO 1SS 160 



Pro Gly Gin Glu Ars Thr Tyr Thr Cys Mec Ser Lys &sn Gly Tyr ?r< 
ISO IfiS IM 



Thr Ala Leu Gin Asr> Asn Thr Val Tyr Leu ftsn Lys L^u Gly Le\j Tyr 



: His Gin Asr> "iie? Thr Sar 11« 



Ser Gin Ala Glu Ser Pii« Thr Gly Asn Asn Tijf Lys &*ss Pro Gin Slu 
260 2«S 270 

Thr Kis- Asn Asn Gly Leu Lys Val Leu Val Pro Val Leu Ala Val Leu 

375 230 2 85 

AJa A.l<s Ala Ala i>ha Val Ssr Fh* He He Tyr Arg Arg Thr Arg Pro 

230 235 300 

Hir Arg Tyr Thr Gly Pro Lys Thr Val Gl.n Leu Glu Leu Thr Asp 

10^ 110 31.5 320 



<2 '> }7f9 
<2\L- DK'\ 

> K'"us mtJ*>rJu& 
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stg osg r?ta t.gt; <;?*■; cgt ret gtcj tec r.rg ggs sec sgg sag cct. 
ttet Gin Lew L-ys Cyss Pro Cys Phs Vbu Sear Z&u Gly 'i'hr Arg <31n *>zv 



j<jt set ggt 
Jly Leu Gly 



t -sac s<s» gas. get ceg gtg act tac tac ctg cct tac aag tct 
i Asfi Pro Gin Val Ser Vail "ni Tyr Tyr Leu ?ro Tyi i-ys Ser 



sec cct eag gat acc cag >g«g etc 
Thr J?ro Gin Asp Thf." iUr: Giu F<h« 
135 13 5 



ga-g ccc aac ctg t>st tgg sf.a aacr aca acg 9, 

OIu J-rci Tyr "^P 1 ls * ftsn "hr Thsr A; 

19S ' " 200- 

isccj get ci% caa «ot a«c ace gt.c tac tig s^c *f<i3 ^cg «gc ct« tau 

Thr Ala Leu Gin Assn ftsn Thr Vai 7yr Le^ /vsr> Lys Lew Giy Leu Tyr 

2X0 215 220 
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24 S 3 SO SSS 

iigc crag gca ga<s age tte act g«a ast aac aw aag aac cca cag gaa 3 IS 
Ser Gin Ala G3u Ser Phe Thr Gly Asn Asn Thr Lys Asn Pro Gin GIu 

■2 m 2&S 270 

acc cac aa*: aas; gag tta aaa gfec -rrtc gtc ccc gcc ctt. get g^a cr.q 864 
Thr His Asn Asn Qlu Leu Ly& Vai Leu V3I Pro Val Leu Ala Val Laa 
375 380 285 

■J 1 - 9 Sc* 0 C 3 g ca ttc ct:c: t!;c tac aga cgc acg cgt ccc 93.3 

Ala Ala A3 a Ala Pha Val Sei" Phe Xle lie Tyr Arg A.rg Tut Arg Pro 
230 295 390 

c&c cga age tat aca gga ccc aag act gta cag ctt gaa est aca gac 3feQ 
His Arg Ser Tyr Thr Oly Pro Lys Thr v<~4 Gin L«u Glu Leu Thr .Asp 
305 310 SIS 320 

act tgg get ccg gtc ccc tac cag gac tat ttg att cca aga tat ttg 1008 

TVsr Txp Ala Pro Val Pro Tyr Gin As^> Tyr Leu Il« Pro Arg Tyr Leu 
330 335 

a~g tct oca t.gc etc aas «ca c-gt 59; tta cca taaasgecac tgtctratct. !0tU 
Hec Ser Pro Cys Leu Ly.S Thr Arg Gly Leu Fro 
340 345 

gtfccagaccs cccaggcrtec agccaggtge cagaagtccc acttaccgag tctactgagc 1121 

acaagetatg £3c3t.gggi~£i: gctctgcE.cc: agcagcatag aacccccaag ccccaggtta 1181 

agacacttt'-. aafcgagr.sgg sar.reafic^ tactc-ac^ga gcCagagiiCC gsgccagseg 1241 

cag&aaagas ggcratgcice ageceattae a;agacatct gaggtgecac tggggagatc 1301 

■ccsgageec-a aattcaccrgt gaatagtgtt Kggtttcaga oecsggiscaa gggactgagg 1361 

cgcatarttt acacarcaaa aeggatrctgg e-tccaggtt: eteec&gcat eectcagtec 14 21 

ctaccrggca taccctgccc ccaaccctga actctccagc ccaggscctg ggccgccctt 1461 

cceccagagg ctcctcects tatastccag a<ratt fc tgtc tcctccttte ctccetccea 13-13 

•ctcfccfctcfcc. -tfcetctcgat gegatgesea tgegatgetc gatgetcatg ateaaatget 1601 

ccfttcr.ctc t.ttttctftc- cctceccccc tec electee, ccccfcc-aegg eaaetcrcct 1SS1 

ngc-ttfigtc crfcagxgaacfc cactcacctg agsgtg&tcc ccaacaaaee caccrtrata 1721 

^i^aaaaaaa aasaaaaaa-aa aaaaaasaaa a.aaaaaaa 



> &7 

> FRY 

> fVus musculos* 



:-4 
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Met Gin Leu Lys Cy.s Pro Cys Phe Val Ser Leu Giy Thr Arg Gin 



Val Trp Lys x.y» Leu &is Val Ser Ser Gly Vhe Phe Ser Gly JL.au 
20 25 30 



EP1 218 504 81 



Ley 3-'he Leu Leu Leu Leu Sex Ser Leu Cyss Ala Ais Ser Ala 01 it Thr 

35. 40 45 

Giu val Gly Ala Het Val Gly Ser Asn Val Wi Leu Ser Cys lie Asp 

SO 55 SO. 

Pro His Arg Arg His Ph« ASrt Leu Ser Gly L«u Tyr Vai Tyr Trp Glri 
€S 7 0 75 SO 

lie Glu Asrj fro Glu vai ser Val Thr Tyr Tyr Leu Pro Tyr Lys Ser 
8S 3D 95 

Pro Gly Tie Asn Val Asp Sex Ber Tyr Lys Asn Arg Gly His Le« S»r 
100 .10 S 110 

Leu Asp Ser t>Sst Lys Glu Gly Asn Phe Ser Leu Tyr Leu Lys Val 

115 120 X?5 

Thr Pro Gin Asp Thr Gin Glu Phe Thr Cys Arg Val *he Met Asn T»« 
130 135 A40 

Ala Thr Glu L-u Val Lys Jit? Leu Glu Glu Val Val Arg Leu Arg Val 
345. xsa v;<> tso 



Ala Alis Ami E'he Ser Thr Pro Val 
?X'? Gly Olrl Gin Arg Th 



Glu Pro Asn Leu Tyr- Trp 
195 

Thr Ala Leu Gin Asn Asn Thr Val 

■si a 215 



lie S?r Thr Ser Asp Ser Sex Asn 
17 0 1.75 



Tyr Leu Ast~ Lys Leu 01 y Lev Tyr 
220 



Tyr Thr Cys Met Ser Lys Asn Gly Tyr Pro 

185 136 

lie Asn Thr Thr Asp Asn Ser "Leu lie Asp 

200 205 



Asp val He Ser Tr.r Leu Arg L«u I'vo Trp Thr Sex- His Gly Asp Val 

2 25 23 0 2 35 :H0 

Le« Cys Cy& Val Glu Asn Val Ala Lao His Gin Asn He Thr Ser He 
2«S>- 250 255 

5«r Gin Al« Glu Ser Phc Thr Gly Asti Asn Thr Lys Asn Pro Gin Clu 

250 265 270 

Ihr His Asn Asn Glu Leu Lys v a l Leu V«l Pro Val Lew Ai» Val Leu 

S?5 280 235 

Ala Ala Ala Ala Phe Val Ser Phe .Tie Tie- Tyr Arg Arg Thr Arg Pro 

2 50 2S5 .5 00 

His Arg Ser Tyr Thr Gly Pro Lys Thr Val Glrj Leu Glu Leu Thr Asp 

MS 310 315 32:0. 

Thr Trp Pro Val Pro Tyr Gin Asp Tyr Leu lie Pro Arg Tyr Let; 

325 3 '10 33 5 



Met Ser ?ro Cys L*-a Lys Thr Arg Gly Le\j Pro 
140 345 



EF1 5f18 504S1 

<2^Q--o 
<2H> 353 

<2 1 3> Homo sapiens 

<-22Q>- 
^3* -CDS 
'-222-- *24} (350} 
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ccgaggt ctcegcccgs sec a eg egg ccg gge agt cct gga ctg etc etc 
Met. Arg Leu Gly Ser Pro Gly T..eu Leu Phe 



rt.g etc ckc age age ctt cga get gat: act cag gag aag gaa gtc: aga J 01 
.evi Leu Phe Ser Ser Leii Arg Ala Asp Thr Gin Glu Lys GUs Val Avg 



geg arg gta gge age gac gtg sr^S etc age cgc get cgc cct gas gga 14 9 
Ala Met. Vai Gly Ser Asp Val Glu L&x Ser Cys Ala Cys, Pro Glu Gly 



age eg-t it!; gat tta aat gat. gtc r.ac gta tat tgg ea. 
Ser Arg the Asp Leu Asa Asp Vai Tyr Val Tyr Trp Gl; 



teg a<s>& act gtg gtg acc tae cac ate cca cag aac age tec r.tg gaa 245> 
Ser Lys Tbr V«l Val Thr Tyr His lie Pro Gin As« Ser Ser keu Glu 



aac gtg gac age cgc t&c egg aac sga gec ctg atg tcs ccg gec ggc 
Asn Val Asp Ser Arg Tyr Arg Asn Arg Ala Law Mel. Ser Pro Ala Glj. 



a eg ctg egg ggc gac t.tc tec ctg egc ttg ttc *ac gtc aec ccc cag 
tfet Arg Gly Asp Phe Ser Leu Arg L«u Phe Asn Val Thr Pro Gin 



gac gag oag aag ttt esc tgc ctg gtg teg age caa ccc ctg grg* tec 

Asp Slu Glo Lys Phe His Cys L«U Val JWsu Ser Gin Ser Leu Gly Phe- 

110 115 120 

c«g gag gtc. irr.g age gtt gag gtt a era ctg cat gtg gca gca a»c: etc 

Glu G3it Val i, eu 5«r Val Glu Val Thr Leu Hi* Val Ala Ala Ask Phe 

12 S 130 13 S 

age gtg zee gtc gr.c age gec ccc cac age ccc tec cag gat gag etc 

Ser V.-tl Pro Val Val Ser Ala Pro fUs Ser Pro See Gin Asp Glu lay 



ace ttc «cg tgt ac* tct; -ata aac ggc tae ccc agg ccc aac gt:g ta? 033 

Thr Phe Tin" Cys Thr Ser lie Asn Gly Tyr Pro Arg Pro Asrs Val lyr 

1SS ISO 1SS 1T0 

tgg ate aafc aag acg gac aac -age ctg ctg gac cag get ctg cag aat. 581 

Trp lie A&K Uys Thr Asp Asn Ser Leu Leu Asp Gin Ala Let* Gin Asn 

1.7S 180 18 S 

gac sec gtc tec ttg aac «tg egg ggc ttg tat gac gtg gtc age gtg 

Asp Val Ph<£ Lsu Asn Met Arg Gly l.eu Ty>" Asp Wi Vai Sev Val 

130 1:95 20Q 
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ctg agg stc gca egg ace ;ce age gtg sac att ggc Egc tge aca gag 

L«u Arg Tie Aie< Axg The Px.o Ser Val Aao lis Giy Cys Cys I.ls? Glu 

205 210 215 

3<se qzq etc ctg cag cag aso ccg act gtc ggc age tag aca gga sat 72 

Asn Val Lesj Leu Gin Gin Asn Leu Tb.\- Val Gly Set Gin Thr Gly Asn 

22» 22 S 2m 

gsc ate gga gag aga gac aag .ate aea gag aat tea gtc age ace ggr. 77 

Asp Il« Giy GIu Arg Asp Lys He Thi Olu Asn ?*ro vsl Ssr T.'ir Gly 

23S 2<*C 245 .250: 

gag aaa a-ac gcg go.c a eg tgg a.oc ate ctg get gr.e ctg t:gc c.t.g ctt. S2 

'31 a Lye Asn Ala Ala Thr Trp Ser He Leu Ala Vai Leu Cys Lev: Lsu 

2SS 2SQ 3 6S 

gtg gtc gLg gcg gf:g gec aid ggc tgg gtg tgc agg gac cga tgc etc 86 

Vai Vsl Vai Ais Vai Ala II*? Giy Trp Vsl Cys Arg Asp Arg Cys key 

2:7.8 275 £80 

ess car age s-.at gca ggr. gec tgg get. gtg agt ccg gag gag etc 91 

Gin His r>er lyx Ala Gly Ala Trp JUa Vsl Scr Pro Glu Thr CJlv Leu 

2SS ' 2&0 23$ 

■a^t ga<i t.gg sac ctg etc cet. ctg etc teg Lg* 35 

Thr Gly S«r Trp Asn Ley L<su L>su Leu Leu S«r 

.W. 3 OS 



2li>PRT 

3 1 3> Homo 3fsp;:?n;. 

4CK> G 
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fet Atg Leu Gly Ser Pro Sly L>su Fhe Leu Leu Foe Ser Ser teu 

1 5. 1,0 13 

/srg Ala Asp Tt?r Oin Giu Uys Gin Val Ai-g Ala «et Val Giy Ser Ast> 
2D 25 

Val GVi l^vj S&r Cys Al« Cys- Pr-o fi'iu Oly 5«r Am Phs- Asp tew Asr> 

Asp Val Tyr Val Tyr Trp Sin Thr Ser Glu Ser Lys Thr Vai Val Thr 

50 55 SO 

Tyr His lie Pro Gin Asn Ser Ser Leu Glu Asn Val Asp Ser Arg Tyr 



«ig Asn Arg Ala Leu ^et S*r Pro Ala Sly Met: Leu Arg Gly Asp Ph» 
$5 80 " ' m 

Ser l,eu Arg Leu Phe Asn Val Thr Pro Gin Asp Glu Gin. l,y& "S?he His 
ISO 10S 110 

Cys t,tau Val Leu Ser Gin Ser Leu Gly Phe Gin Slu Vai Lau Ser Val 

IIS 120 5.2 S 

Giu Vai Thr hev His; Val Ala Ala Asn Phe Ser v«l Pro Vsu Val Ser 
ISO 13S 1*0 
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lie. Asm Qiy Tyr Pro Arg Pro Asn VssJ. Tyr Txp He %sn Lys Thr Asp 

xss i?o m 

A$n Ser Lew Leo Asp Gin Ala Leu Glo Asa Asp Thr Val Phe Leu A-sn 
183 .185 190 



Pro Ser Vsl Asn He Gly Cys Cyss lis Glu Asn V 3 1 Leu Leu Sin Gin 

210 21S 220 

Asrs Ley Thr Val Gly Ser (Sin Thr Qiy Asri Asp lie Gly Glu Arg Asp 

230 2KS 54 0 

Lys He Thr Glu Asn Pro Val Ser Thr Gly Glu Lys Asn Ala Ala Thr 

24 S 2 SO 2SS 

Trp Ser He Leu his. Val Leu Cys Leu Leu Val Val Val Ala Val Ala 



Ala Trp AU Val Ser Pro Glu Tbr CU.>j; Leu Tar Glu Ser Trp Asn La 
2SC 29S 300 



1. An isolated nucleic acicr molecule comprising the nucieotide sequence sel forth in SEQ ID NOs: 1 . 3, or 5. 

2. An isolated nucleic acid molecule encoding a polypeptide comprising the amino .acid sequence set f ortn m SEQ (D 
NOs: 4 or 6. 

3. An related nucleic acid molecule which encodes, a naturally occurring sillalfc variant csi a poiypaplioe composing 
Ins armno acid sequence set forth at SEQ fD NO: 4, wherein said naturally occurring allelic variant results In 1-5% 
variance in the nucleotide sequence encoding The ammo acid sequence set forth In SEQ ID NO 4. 

4. An isolated nudaic Eic:d niokscuie Ahich encodes a nsluraily ooeuinng allelic variant of a polypeptide comprising 
tne amino -=3c»d sequence sel forth in SEQ ID NO&: 4 or fi, wnerein said variant comprises, tie fast 2? amino acids 
of this cytoplasmic domain of SEQ ID N£> 4 or the ias.t 10 ammo acids of the cytoplasmic domain of SEQ ID NO. 6. 

§. An isolated nucleic acid molecule comprising at leasf 900 contiguous nucleotides oi the SEO ID MOs 3 or 5. which 
encodes an isolated fragment of a polypeptide comprising the amino acid sequence of SEQ ID HOs- 4 or B, vvnerem 
lite fragment cornpris.es. the last 27 ammo acid residi-ex. of ins cytoplasmic domain of SEO ID NO' 4 or the ias.t 10 
amino acids of the cytoplasmic domain of SEQ iD MO: 6. 
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S An isolated nnci&»e acid molecule c-omphstng a nucleotide sequence wrticn is complementary to the nucleotide 
sequence of trie nucleic acid molecule of any one o* claims. 1 - 3, 4 or f). 

7. An isolated nucleio acid molecule comprising the nucleic acid molecule of any one of claims \ 3. 4 or 5, and 8 
nucleotide sequence encoding 3 heterologous polypeptide. 

8. A vector comprising the nucleic acid molecule of any one of claims 1 , 3. 4 of 5 

8, An expression vscfot comprising a nucleotide sequence portion o! SEQ ID NOs: 3, or 5, therein said portion encodes 
f' 1 fie cytoplasmic domain of 3 GL50 molecule comprising the snpno acid sequence set forth )n SEQ iD NO 4 or 6 

10. Ari isolated host oeif transfecfed with the expression voctos oi claim 8 

11. A method of producing a polypeptide comprising cuitc-nag the host oell o! claim ''O in an appropriate culture- medium 
f o to, thereby, produce the polypeptide encoded by the nucleotide sequence portion of SEQ iD NOs: '3 or 5. 

12. An isolated polypeptide selected from me group consisting of: 

■i) an 'soiled fragment of a polypeptide comprising thfe amino acta sequence of SEQ iD NOs <? o? 6. wherein 
A> the fragment comprises the last 2? amino acids of th» cytoplasmic domain of SEQ ID NOs 4 or the test 10 

amino acids of the cytoplasmic domain of SEQ (0 NO: 8, 

0) a naturally occurring ali«iic variant o* a polypeptide comprising the amino acid sequence of SEQ ID NO: 4, 
wherein me polypeptide n? encoded by a nucleic acid molecule which hybridkas to fhs complement oi a nucleic 
add molecule consisting of SEQ 10 NO 3 under stringent conditions and wherein said naturally occurring allelic 
variant results in 1-5% variance m the nucleotide sequence encoding the amino acid sequence set forth In SEQ 
ID NO: 4, 

c) a polypeptide composing zvi amino acid sequence which is at least 50% identical to the entire length of the 
amino acid sequence of SEO ID NOs: 4 or 6, wherein the polypeptide comprises the last 27 amino aetds of the 
cytoplasmic domain of SEQ ID No: 4 or the last 10 amino acids of the cytoplasmic domain of SfrQ ID NO' 6, 
and w herein the polypeptide cosiimuiates- 1 ceil pioilfei ation hinds to costiroulatory receptor ligand 1 ? on T cell.-; 
-and.'or Is sound by antibodies which recognises &7 family members. 

13. The isolated polypeptide of claim 12 wmprising the amino acid sequence ot SEO ID NOs. 4 or 6 

14. The polypeptide of claim IS. further composing heterologous ammo acid sequences 

1$, The polypeptide of claim 14. wherein the- heterologous amino acid sequences are derived from an immuftogloDLiiin 
molecule, 

J ir 18. A soluble polypepiidiE; comprising the extracellular domain of a Gt.50 moieeuie comprising StO iD NO 4. 
17, The soluble polypeptide of claim 16. which Is an Ig fusion polypeptide 

16, Ati antibody which specifically binds to the last 27 amino adds residues of the polypeptide of SEO ID NO 4 or the 
iast 10 csmino acids of the cytoplasmic domam of SEQ ID NO: 6 of the polypeptide of claims 1 2 

19. Use of a GL50 modulating agent which is a GL50 inhibitory or stimulatory agent comprising a GL50 nucleic: acid 
molecule of SEQ ID NOs- 1 . 3 or 5. or a polypeptide of SEQ ID NOs: 4 or 8. for the preparation of h medicament 
for modulating the immune response m a subject, wnetsin modulsJionof the immune response comprises modulation 
vc of: 

(a,i transcription of 5 QIOQ gene or GL'>0 mRNA, 
(b) Signal transduction, 
(ci T ceil costfroulaffon. 
5S (d) the coistimulatory ygnai in activated T cells. 

(e) induction of proliferation and'or cytokine secretion, or 
(0 intracellular signaling. 
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{iuci t that the fnniune response of the subject is stinvjiaied or suppressed. 

2d, Use of an antibody which binds to .3 Gt.50 polypeptide composing the SEO !0 NOs- 4 of 5 and at feast one antii/Ody 
which binds to a 87-1 or B7-2 molecule for the preparation of a medicament for modulating the immune response 
in a subject, wherein modulation of the immune response composes modulation of; 

ia'i signal transduction, 
tb) T cesi costimuiatioo. 

(•:} th& cosnmulsaJotv signal in activated 7 ceils. 

, t! 'ndi^i'oru-f p oi fcatno and at ■"> t ikme ^'uk 1 < \ >t 

(e) intraceSluiar signaling, 

such thas the immune response of the subject is stimulated or suppressed. 

2t, Use of an activated 7 ceil contacted With a GL50 polypeptide, comprising SEO iO NOs: 4 or 6. for the preparation 
ot a medicament to? modulating T ceil cosljr nutation, wherein T ceil eostimuiation comprises eostimuiation of the 
cytokine secretion and/or proliferation of activated T ceils, such thai T eel) eostirruiiatioo is stimulated or suppressed. 

23;. A method for detecting the presence of s polypeptide of ciaim 12 in 3 sample comprising: 

at contacting the sample with an antibody which specifically binds to the polypeptide: and 

0} determining ^Aheiher the compound binds to the polypeptide in the sempla so therehy detect the presence ot 

a polypeptide of claim 12 m the- sample,. 

23. Use of an activating form of a GL50 moteeule comprising SEQ ID NOs: 4 or 6. which ts able to transmit a signal via 
a costimuiafory receptor, for the preparation of a meoloamenf for contacting an immune ceii for reducing she praiif- 
eraston of a tumor cell such that an immune response to the tumor ceil is enhanced end proliferation of the tumor 
cell is reduced. 

^4 3<c viii,x{f>cfa'n?3 »*hc etnthc aCw, f m <s> SI ffoioit'CWrs ^sntu 'in' Vvptvn -'e ei ^shcm-* d 
polypeptide 

25. A method fat screening for a compound which stimulates or suppresses GL5G mediated activation of en immune 
cell comprising eostimuiation of the cytokine secretion and/or preifferation of activated T cells, comprising: n con- 
tacting a polypeptide comprising SEQ ID fJOs: 4 or 8 with a test compound and a GLSO binding partner and tj} 
identifying compounds that modulate the interaction of the pofy peptide with the GL5D binding partner to thereby 
identify compounds that modulate Gt.50 mediated adivetion of an immune cell. 

26. A method for screening tor a compound which stimulates or suppresses signal transduction in an immune cell which 
^a it uo'i. s ( >h,sit 11 u iit,mi< al Si jo sr dom ihi < >ti <c 'uIj t r vimnmi'n* ' unyli it *|ir^itL -t « 11 f 
into the ceil, comprising contacting, an immune cell that expresses a GLoO moiecuie comprising SEQ !D NOs. 4 ot 
6 with a test compound and determining the ability of the test compound to modulate signal transduction GLSO 
to thereby Identify a compound which modulates* a Signal m an immune cell. 



Patentan&priiche 

1 Notice- hiuKic nsaut<.rn<NCKu. umtas-jenc! d ,? in SEQ ID U< 1 ^ 00.M ' «.r><- ^yct-ene huW; >l>f ie^wi 

2. (so leies ^iKi^tn^auts m<~ 't wi Polvpeotd rr.iiert w^ches "*ie in SEO 113 Nr ate' fr angeqe-ene A"*- 

nossioresedueriz urn test. 

3 bo ieifi> Kit,' SdUtt, ik 1-k J, las ei v n du. ch vtukom"" ^nde A'io va 1 ^-h fines Pcivpt^tto- v n" <. " r 0L1 j D 

4, nq-qt-henen '>m nosau.e -.v f^ii-rz "<>o pit vvoc-^i d «- netu'n r voiV im'^t-.-id^ AlM^-iOiinte b^i >3e- Nu-i^otid 
■^t ^uu-r we'rtv die m SEC; iD < ir 4 *s xseg^bcne -\mm< s.iur^ ^uue 1 . codtf t zu cine' ^Vr von 1 5 % iuhtt 

4 i5t,,i-dt * fMLH^ie-siityoton^j. d if t-'H t iicitc cl ' 1 cst'^n n t uae Ailek „oc- 1^ o < r-^ 1 '« !y(. uu^ ^ t it . >n SFO C 
rN r 4^0'* t jinqec. ^b<-* s f i Aijiin<-^au ^oquon,. '"od'cu wcrei di*^c Va tank' !<=«te' ^7 «r- no^au * i o^f 
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Cysopwsmaeioman© der S&Q iD Nf. 4 oder d:e ie*zten 10 Arninosaureri der Cytapsasmadornan? cser SEQ iD Nr 8 
urnfasst. 

§, isolieftfcs Niikleinsauremoiehui. umfessend mindesiens 900 henachbarte Nukieoiide tier SEQ ;D Nr. 3 oder 5, das 
sin isoiterifes Fragment eiries Polypeptide mi! der ArninosAirexequsnz iter SEQ iQ Kir 4 oder 6 oodierf, >,vod&: das. 
Fragment die Iststen 27 Amtnosauf anssie der CyfopiawnadorTi^ine det SEO iD Nr. 4 Oder die listen 1 0 Arntrtosai.!r«n 
der Cytdpigsmadvmane der SEQ iO Mr 8 onifgssl. 

8, i>< li ff^s Ht&k't -3 run ifkui umf (V usip No*!*: >{ t cKx uei lit, >>< mpit ii^nt ,,, t s NuA't >t v* utiei df> 
^uk!i5i!)S.;iuF¥smoieku!s nach etoem der Anspru&hs 1.3.4 Oder 5 ist 

7. isdiiertes Nuki«i."isSuremtfiekSii. urritast;er:d. das Nu kfei nsaLsi =*f> icsiyka! fiscrs «inem der Ansprpche 1 3. 4 octet 5 und 
•sine Nokteoiiffequen::, die ein heteroses Poiypspfcf ea^en 

S, VeRlor. !jfr*fassenc das. Nukleinsaurernosekui nach enem der Anspruche 1.3,4 oder 5, 

E xprfcssionsvt'istor, uEWassend esrksr. Niikieoiidsequenzehscrinfti der SEQ ID Nr. 3 Oder 5 der ase Cytosiiassmado- 
fnsne eines GLSO-Mo'skuls wit der in SEQ iD Nr, ^. oder 8 angegebeneri Arninosauresequenz codisri 

18, (aoii«*rt» Wiri&zeiie, die roif dam E*pressir_>n'5Yakior nach Ansprucn 9 frari&ftziert jst 

1 1 , Variahrsn zor Herst«l!ung e:nss Polypeptide umfas-sand das. KuiEivterer; der Wirtszeiie nach Ansprutri ~i 0 tn eirtem 
geeiqneten Kt.&ufrnedk,»r'.. u>-r. dadurch da:; worn Nukteinsauresequensabschniit der SEQ iD Mr. 3 ode;' 5 cixiierte 
Poly pe ptid tie rzust alien . 

12- tsotit t\- - P<. vt. >_o!iu ausgeAaniS aus <. ^ mtope DK^rend au<? 

a} etnenrt isotferten Fragment ewes Potypeptids mit der Arrnnosaures-equersz cler SEO ID Nr. 4 oder 6. wobet 
das Fragment die teizten 27 Arn*nosaufsn der Cytoplasmadotnane der SEQ iD Nr 4 Oder die ieSKten 10 An':t- 
ntxi-iuren der CykH^ss^adorosne der SEQ ID Nr B u<rrf3s.sf. 

b} emer naajrhch vofkonrimefidsn AHfelvartante cities Polypeptide m\i der Ar^nossufesequer-z der SEQ ID Nr. 
-1 woPei das Poiypeptid durch ein Nukiehsatifemolekiis codtert wird. das unter string^nten Bedtngungen an 
das. Kof^p'an^em eines. Nuktei^sSuremofektits. hybrijjisissft. wetchss asjs ; der SEQ ID NV< 3 Destshi, und wolisi 
die natiiriich vorkomnjends AileK-ariantts be: der Nukieoiidsequxsoz, weiche die in SEQ iD Nr. 4 angeoebene 
Aminessaureseqoertz codisrt. smer Vananz von 1-5 % {Grift 

c) einerrt Po'ypspfid, umfa&send esne Arninds.auresequsr.7.. dift 7.i.in-sfndes<J 50% r:i;i der Ges-amtiangs d«r 
Af^irtosSufiiStfqDKrfS der SEQ ID Nr. 4 odsr & idsnttsch *s;. wobei das Poiyp&piki die ieii'tert 27 Asntnoisaiif&ti 
def Cytoptasi!fadorrisr.« der SEQ ID Nr. 4 gder die fctefcn 10 Ar-nriuyauren dtw Cyloplasftiiidomatiy der SEQ 
ID Nr. 8 umfasst utid wofce: das. Polypeptsd die r-Zeii-ProiiferaUon costimutiert. an costtroutatonsche Pessp- 
tn! hgand-sri au' T-Z^'sn biotfei und'cfer von Aiitik&ipiE^n Cjabundati vvird di« Mitgiiederder B? -F»^ilie isrkerinen 

13, tsoiiertes Poiypeptid nach Anspruch '2. umfassenci die Arninosauresequenz der SEQ ID H: A ocser 6. 

14, Poivp«:pti(3 tiac;h Ansptusi"; 13. das ierr-,:sr fi:i{eroio«;i Aminossutesequafiyerf wnfa&si, 

15, Poiypeptid rsaoh Ans,pfuch 14, wonrs dis heferoiogsn ArrsinosSuresequenKeo von einem hnmsjngiobsjltn-Molekuf 
■starometi, 

16, Losltches Polypeptid tjmfassend die sxt;a?e!!u!are Demane ein&s GLSO-Moiekuis rrnt der SEQ :D Nr. 4. 

17, t.Ssiithes Poivfisptid nach An;;pr ! Jdh 18. bet dstn s«n urn ein tg-FusK-nspoiypeptid har.deii 

18, Antikorpef , der spezi^isch an die fetzien 27 Aminoaaureres-tS! des PoiypepEids aer SEQ iD Nf 4 oder an ds« Isistpn 
t0 Amfnosauren dst Cylopia'Stradortiane ddt SEQ iD Nr. 6 de?< Polypep-ids nach Ansptuch -2 bindei 

1§, Venv^ndung eines 6LS0 moduiierenoeo Agens, be! dam es sicn «m etn GL50 inhibterer.d&s oaer ^limuiierendss. 
AQens haodeit. wesches e:n GL5Q-i's!i:Kie:nsaumiTidiekD! der SEQ tD Nr 1, 3 Oder 5 oder «in Poiypeptid tie-. SEQ 
iD Nr 4 oder6 urrifasst Z'jrHer&teiiuog eine» Mediksmfcnt^s ^its MociuKeren der imtrsunaniwort m e:nern Sndivid'nurti, 



?1 



EF1 218 504 81 



VvO»Sf» cite Modulation der imrnuoaruwurt die Modulation 

so! der Traf)Sk"k>tK-f. ernes GL5U G;>ns odsr von GS.50 r^RNA, 
(bj der Sfgnaftransduktion, 
it} -(Jar T-Zsi^Cosfc maiation, 

■;d) 'Irs ortsfinwjiatoristhen Signals m .-ikr.(v;r-!ften T-Zellen 

{e'i 'let Indus ton de- Proliferation und/oder der CytoMnsc-tf^tior: odes 

(f> der inwazsfi-jiSr&n Signaftsietuncj 

umfsss.i, dercjssiah, dass die mvnurantvvort des tndividuums ■stiniulsert Oder unferdrtjcKt wird 

20, VysvvSnsSonQ *in*s AntikorpeiS der an GL.'jO-Potvpe&tiff n^t der SEQ in Nr <J Oder 6 bind^t und ntindissfens 
ernes Aniikorpers. der an em B7-1 ■ oder 87-2-Moifku bmdet. zur Hsrsteiiung ei'ies Medikawentes ::um Moduiieren 
der fmrrnsnantwort in tsttia^ individiinm vyob»t die ModuiaJjon der irr-rniiriantwoft d't- Modulation 

m i der Signaitrans-auktion, 
tb) der T-Zeii--Costtmu!ation, 

(Ci de-s costimuiatonschen Signals in <akt(viener. T-Zei!en, 

(d) dec irdukticn der Proper .stton und/'eder der CytokinsekfHion Oder 

{e) der mtrazelutaran SigrsaiisterufK; 

i»mia<ss.{. deryssialt, d<ass <i-.e invnunantuvort des indivduums ■s.lirriuiiert uder * iMerdnjcKi vwtd 

21, Vsr^ndungei^erakuvifcrtsjnT-Ze'iij d'emitem-joi Gt50-Poiyu»ptidm>SGt8i SEQ 10 Nr 4oder GinKonlnklQebngoht 
sst. zur MBfste'iung e'nes. Medikanientes sum Moduiieren der T-Zsji-Ccstirnuteison xvobe: die T-ZsH-CosfwijIatton 
die C'OKtimulfitioii der CytoKins«k<etioii und/«der der Prohfeia&on akhyi&fter T-Zelisn urnfesst. derqesialt dsss die 
T -Zet>-O>s?:rt)yfattoii slimuket odes unleidiuck! w'td 

22. v'edahr&n ztjrrt Detektiers'i des VorHs^fens, sines Peiypeptids. nach Aospruch J 2 in sine" P"cfoe umfassertd: 

a} Inkontaktbringen de-r Probe tnrt emem Aniikorper der ■speztfis.oh an das Polypeptid binde! unci 

b) Bestfmmen ob die Verbindurtcj an das Pciypeptid in der Probe bmdet, urn dadurch oas Voniegen etnes 

Polypeptide nsch Ansoruch 12 <n der Probe z« dstektieren 

23. Verwendung emer akfoier&nden Form eines GL50-Moiekuls nut der SEQ iD Nr 4 Oder 6, die -.n dsr Laoe ist. etn 
Signal uber einen costifnuliMonscben Reseptor OUsttraoftri, Merstellung eines Mftdikamsntes ^um Koniak- 
iit^fftn einer Imniuri2«?lls. utn die Proliferation eine-r T urnor^eile £U vrsr rsnyen i. so «3ss ei'ie !mrt»un. - iniwo'"i ge^en die 
T^rriowfefe </&rsiarkt und die Pruliiyrca^yn der TuntorAiHe vs'ruxjeu vvtid 

24 Vn\V! n 'onq im AnspitAti < v < »ip> u>* irfi^i- • oo H> tn t»<i s Gr * 1 M'iieKu!>- <n io>- i tt s F\!>p< r k c i£ s 
stfi .seKassoziiestes Polvpeptid ist, 

25. Screening- Vedar- en ids «rie Vet Dsndung, welch* die GLSO-vftrmstt'Sfte AkiivierMng einer immuareiie. einsichlteriitfh 
dfei Costifnulgttori cl«i Cytokin^ekfelKsn und/sxtei der Proiifcraiiofj aktivierter T-ZeKen. ^nmuHeri ode? unt«fdixickt. 
wobei das Verfahren umfassf <} mko^ta^ttfnnaeri eines Pciypeptfds das die SEO ID Nr 4 odef 6 umf.-isst. f«ft s?.-nef 
Tejiverbindeng und einfem Gi50-B:ndung?pa;tnei' urtd it) Ictentiftzieren von Verbindungen. wei&fje die Inieraktion 
des. P«iypep.i'is ml dem GLSO-Bifidurigsoartner rnodUiier^n urn dsdurfth Verl-unduri.-jen zu iri^niifLi-ieren. welcha 
die GLSO-v^rmittette Aklivierung sftvsr im^anz&lle moduiien^n 

26. Screening -Ve'lahrpn fJr eine VerbinrJung. welctie die Signaitransaukttcr in emer immijn?^ie, «ie in der Lags tsi, 
physiktjifcsheooef cbemiscfxs S«;ri;il< : s mi& der e:<frRs^iki!?iien Uma^um;; dumb di» Zeiirnentbran und in d)e Z?;lte 

pfozessiersn umh^senu dsr InwntaKtbr,' cjen esner irnpunzelle aie e^n GLfO-kioleki «n 1 d*r SEO tD ttr 4 
ode-- -3 evpnniiert. mit einei "^tverbii sdung und da& Beslnnmen der f-".ahiykeif uerTestverbtn:kiug, die Signatifcins- 
1o\t.j-. i T in , ei\GL" ■> 'u iTi£XJ> ilfpr^n un!d^i«r-Gheir t »»/etbindjn^^ uiVrtf t? e.e- - n S c >-)) c e i^f iswf sirFellt: 
■mod ufiers. 
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1 Mo'< eft d ,<onfo fiii'-kiqji x >. p' xu it U x xk <xe n<u WXkx ise pit <a tmv o 'D K ' ^ \ f 

2 M .lex uie ^ <K if - nu "ft" X's-< «>< ^ t o. i< 1 <* u i pi >) ptx^d-, c on iw pikx 1 .3 - * « jut -x o . -tc>^\ < > r . pi ,ntt" < d. j if 
SEQ iD N" 4 oii & 

% Moierul- 1 r* ;xid<? riue Pique qu '.c^e , n nt a'iei que r tu-et d _■" Duiy^epftd* <xr<rp-en, n* u - ;e M^nc* 
J,inJ<x<-r j'tt-v^ot dansSEtJ 'L>N ^ ItX >i v * unt a t , .sue i taxjnJ etfu n (ft un^ tsxe a* 1 ->^danA 
tci s-. c,!^ s m ! u< h < bHkx i o 3)< np<;< em - r est 'd<>s> pmt;*: pr>x- >ni<= - Xttt<; SF< 4 \, i H 4 

4 Mjt^ jtf o ctidt nuf^iqu- qu> ux~ un v-tfun; mIIi tqut, pc^p! d u s olvc^p A tfjt iokxj t .x -it \* *\iqsi«t> 
i1 3< to<- sjih's, pret-e r itf>j <i3 > S r -Q iD N <i<u C v '>xii + ^aiy ! » c rx,y>xn,<pt >1e i ert- a< dis jrr 't\ du 
••crfu'rt Oyiot 'j!r^! ( q pJ^oEQiPM 4oak?*- IPdw ^fs^ci-'^anitne^dnd^p^t'iecyif p - unique deSEQ ID N " 

5 'Ant-rulp d «,td> u it -}(.)<-< !-oi<-- t umpicr ,nt <x mo> ts **03 nuo'<-o A K^"> f rSyss t. ~ ->SiQ t J N * on 5 uuueuit 
en ♦t^nsnt no* O'f pe*\ pept'ot- otivrca it a -sequt-n^ dacwo^ dtmiws> ue SfC 10 N" -t r.a ^ it> naf 1 ci 
-x^-^^^t its 27 ue^iws avides aTisnes do dona ne- c\ ^DidS'Ttw t*. c? cEC> iD f\ 4 c» *s '0 -e-nie's ?;cies 

§ v< ;ieuf , ena i ta *c>jle <' ode nt r,«- ioji- -5M m > vine qti^in" - ^n- He-- 'evei'mcaxonj ^ 4 ix* 5 

B Vect^n) i exp)8N^ jn r-i'iij: es'aiin s-* 5 - p.i'I'P d^ ywtx nuct^idw.e u-^ b-irO !0 N 3t>i fi Uditeprfttipcodi'ii 
te d< vi ai'v < M>^p' .-^rnm'je o ij'x° nioif euie Gl M ui'ispr^nsnt f.j sequence 1 a< id<- =3 ann x C5rt"«»- it^c d^s x S£ "> 
ID N • <i ou 

1S Ce!'t.(i^ ho it- is.*. '^8 t a>(^t- :tp<?- I* vft< f^v - d pvpte^f r >«d»* i i 1 1 \ ei idicatto 1 M 

11 < J CT6JP f>uv,i r ndi iv po'vpertde ^0 ^[.'■yna, ! is n -tt r» 'a c*>h \e ^ ji- ie',<>n ia re.«iX]i a.io.i ' "> lans up 

12 Pc,\ rt-pt cV scl« cho 5t 1. r*. ip q Dupe c. rsisf. nt 

L^prt.narf fes^r cie< t ers R'- Hps arp'np^ du donate c^topis^mique ^? SEO iD K 4 ,t<5 ""C ^em e s^c de^ 

x*-- do dOT 1 }. ip rvtojj'a^n iqsiP fk- iV'j ID N b 
o> i(n v in,spt ,s!Je icjup rfjhj'ei d k 1 poiypt-plfd*- <ompK-rxan a s-?ciue r '>x- c sc 1ex mnn- i s ur' sr.* 1 i<~> iv 4 |p 
c^!vtX'ptid(. <> mX ,odn par i die. ro t d aetde n U ' 'oiquti qui s iu bnoc j^- ^0 "c>er i <i af >•» nx.!-vute " tue 
ni'v ipkj'.p-x ,x<sL it^SFC '^N 1o5i1«i-px utiottf 1 'iti^jtt^t >-t ^dt! vi'MntaiMiq^^nd'! nr.^ni ai>pn} 
1 ^ c'^w'ii i'ino > d'nib ! ■-tqiH x^ ro k iflnpn c k1,« i 4 1 xkm rd.sctd^s (f)ifn<« en ^t-nS.x, d>jp^ -->hQ 

mtr-4: 

ij^Pf^tide roTiptptfan* un? spquf-nr? d< aces aiiinif 1 ; qu m.{ ct-n'tqu-i rf .^u ><-oi-x GO p . la lupqueui 
co^xr.'ite la sec. ^nca d t 'd^s arsmt*i a>i hhQ \U N s J x. b i* 1 p^vpepne "ompfe^'Jit l*<? ?? os-rnje 1 "^ 
"id^s- ami i>x^ du d<.' ui'i" vyto(<iN*)t(qi4^ <.' - -itO ID 1^ 4 < ■ - s" 1 f >mK"* «i ios i^iipe^ t.'' i. ->r,.!fit 
-"\{«Diaj.fn,c^ do S?Q iD N C> t»? 'p po vpe^t de cc?*irxi r+ t piohter iian Jvmphocyte^ T . ue-- 

'vjat'dt-dt. x^rpNu. riet^EinsuljtKn-t jpn y 1 ph iry*i v r et-ou ^la^ u t>a .vt' wrps y< 1 k 'X rn j ^st ; 

13 Ho!v,-tx i"i3 ^rle s.<=>tcA ia r*w«-^Q cation ^ ocmpu rst nt 'a » m'j. nrs- d aud*^ ar^irpi >3t ?b& 'D N •? f 
I-*, Po\ peptide \ekf r^v#» x'iCyi""'A V *.™rwwif o~ nAflx -icqtirrxe 1 ; 6'j r -i\$f3 znm\,% r-\\->r> 
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1$. Polypeptide seton ia tevendication '34. dans iequei les sequences d'actdes amines necrologues sont derives o one 
molecule dVoiT>unaqk".»bol!fle . 

16. Polypeptide soluble comprertant ie domaine extraeeitere d'une molecule GL50 comprenani SEQ tD NT 4 

17. Polypeptide sofudla seion Hi fevenrtfcation 18. qui i&sr un polypeptide de fusion d'k; 

18. Anticorps qui se he speafiquemerit aux 2;' derniers residus d'acsdes amines du polypeptide c!e SEQ ID Ni" 4 ou aux 
i0 .terriers acides amines du Ciornaine cytoplasm ique de SEQ !D f\f' 6 du polypeptide de is revindication 12 

13, Utilisation d'un agent rooduiant GL50, qui est un agent inhibiteur ou stimulates de GL50. coniprenant une molecule 
d'actde nuctetque de GL50 de SEQ !D N" 1. 3 ou 6. Ou uft polypeptide de SEQ ID N" 4 ou <3. pour ia preparer! 
d'un medicament pout m..xiuier ia repoos.e irr.rnunifaire eNi?. un sujet. ia modulation de ia reponse immunitei.e 
eompreoant Is modulation : 

/a; de 'a transcription d un gene d« Gt.50 ou de I'ARNm de GL50. 

tb) de ia transduction de signal. 

{;;} de la co-stimulation de lymphocytes T, 

(d) do signal de cosiimsjtation dans les- lymphocytes T actives. 

• e ■ tte S induction de la proliferation et'ou da ia secretion de cytokine, ou 
f/f ) de is signaiisaiion intraceilutaife. 

de sorts que is reponse immuriitaire du sujet sort stimuiee ou <nhibs?e 

SO, Utilisation d un aniicofps qui se lie a un polypeptide GL50 cornprenant SEQ iD N' 4 ou 6 et au moins un anticorps 
qui se lie a one moiecule 87-1 ou 8?-2 pour ia preparation dun medicament pout moduier ia reponse tmmunitaire 
che;: un sujet. fa modulation da ia reponse imiT.unilaire comprenan! fa mGrfuUiioi-i : 

.fa) de !a transduction de signal. 

i'bi de ia costiniulatloo des lymphocytes T. 

(c) du signal de costimuiation dans ies lymphocytes T actives, 

{d'| de ('induction de ia proliferation ei/ou de la secretion de cytokine, ou 

(e) de ia aignaiisation intra cellule ire, 

de sorte que ia reponse irnrcumtaire du sujet soit stimuiee ou inhisee 

21 . Unisaiion et urs lyrnphocyte T active rres en ccntec! svec un pofypepiids GL-50 comprenan! SEQ ID M 1 4 ou 6, pout 
iy pnipajytfon u'un medicament pour rnotiuier la cosllm- iiatiun Ues iyir-.pliocyfes T, ia ccsSiEriuiiitiyn Ues lysftphotjytes 
T comprsnsni ia costmiuistion de la secretion de cytokine et'ou de ia proliferation des fymprsocytes T actives, de 
sci'le «5U«; ia cosiiniuistior} des Syoipiiocyif-3 T soit 'stirriulee ou <ohibe* 

22- Precede pout detecter la presence d un polypeptide seion :a revendtoation 1 2 dans un echantiiion coniprenant ies 
etapes conaistant a : 

a> mettre en contact i'echantiiion avec un ariticorps qui se lie specffiquen-ienl au polypeptide , si 
b) determiner ^; le oenipose se he au polypeptide dans I'ecnantiiion pour detecter ainsi ia presence ci'un poly- 
peptide s;ft ion ia revendtcatfon 12 dansr i echantllic.n. 

23- (Jtnisation d une forme aoftvame d'une mofeculs GUSOcomprensnt S£Q iD N* 4 ou 6, qui soil capaole de iransmeftre 
un signal via recepieur de costlmuiation. pour ia preparation d un medicament pour mettn? en contact une ceiiuie 
immunttasfe {Jcsur reduirs la proliferation d'une ceiiuie turtrcxsie de sorte qu'une rep»n«; imm^Hilaire conire ir : . ceiiuie 
tumoraie soli renforcee et de sorts que la proliferation de la ceiiuie tumorals soit reduite 

24. Utilisation s.eion ia ravisndiosiion 23. cian^ iaquell^ ia forme aotivanted ur>!S molecule Gi.5;)e;;i un poiypeptiSesGiuPie 
on un polypeptide associe a une ceiiuie. 

25 Pn -t h )jou, > 'i>>ioi uc on!p<j^< qu st tuli- ,iu ihiK ' -.cWafion r>iedi^e pat >aLoC' d,»e lellce »n i^mt^no 
cofnpron > jr } t ia<x'tStimu'Siior. de la secretion de cytokine et-'ou de fa proli'fjf^tton de iyrnphocytss. T actives, com&renant 
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eiapes consistant a ' >) mettrs en contact un polypeptide comprenan; SEQ iD N* -1 ou 0 ttvso sjn compose 8 
i essai at un psrie-we de Slstsott a GL50 et "> identifier des composes, qui maduterU I'-^er^c-ion du &o?ypfcptid<? ;au 
partefiaife: tie Ita^on 3 GL50 pom - identifier ainsi dea coroposijs cjur modulon! f activa^on medie<; par GL5G (j'uns 
cellute imnuinf aire. 

Proc:ed» pour eribier un axr-poxe qus sTimute ou inhibe is transduction de signal dsns un c;sl!ui<=: immuoitaire qut sott 
capable traits* <jes siyn^ux physique? ou chirniques proveaani de i'ettvirounfcrrKsot extra sIMaire trsversant !a 
membrane eeiiulaire et penetrant dans la oeiluia. corriprenant ies stapes constant a metire en contact une ceiiuie 
!mr>iiioi{ai(« qui expnme une molecule GL50 ceroprenant SEQ tD H" 4 o-a 6 avec uo compose a i'essai et a determiner 
la capactfe do compose a i essai a moduler la transduction de sigaa! v>a GL5Q pour identifier fiinsi irn BDtnpase qus 
modute un signal dans une eellute rmmunitaipe. 
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jgjj, <^ ™ ~~ ~- — ~g^35rS3gg553 "3 

as ss ags rsssrs^fi ^ ItSZl ^rr^ £ 

as. fcss g safes sa frBraegft ^r4«^t g tagtr* 

ass - 

ss' - 

3^ — - ™-w *™ — — *™ ~ ™ — - fiS. 

jgj, .^^^^^^^^^-^^-^ - 

jg* . «™= x» ^™ <™,-r «c*x x ™- 

-g > ™« — «. ™ ~~ ™ ~ ™ » . 

^ } _ ™^ ™ — — — 
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mGLSO-1 probe mGLSO-2 probe 

Pred icied transcript size 2.7 kb Predicted traascript size. .1,7 Kb 
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A8014553 RACE Product Sequence 



10 20 30 40 SO 

123.4567890 123456789 0 1234567890 123456789 Q 1234567890 

ACAOOOCT GCTCTSCPGk AIGACAOOT CTK7ITQVC 53 

N S L L D Q A L Q N D T V F L N 

ATOOGQaoCT TOI3flESGSr CK3¥33ATCG 100 

M R G L YD V V S V L R I A R T P 

AITIGQCfTGCT QOCffiGfiGAA CEmXTFICTS CACTAGAA<X 150 
S V N I G C C I E N V L L 0 C> f3 L 

IGACIGPCGG CAGXA&?CA OGAAMGACA TOSG&GBGfiG AGAO*AGATC 200 
T V G S Q T G N D I G E R D K I 

ACAGAGAAIC CftGTC3£ri3£ CQOCGflGRAA AA03C333CC& CGTOGW3CRT 250 
TEMP VST G E K N A A T W S I 

cioioccxxr Tiurcnicnr cmsGirar Asmsoms 300 

L A V L C L L V V V A V A 1 G W V 

aX3IQCa03GA CCGA1GCCIC CAACACAOCT AXQOK33IQC CIQ3G3CS3IG 350 
CRD R C L Q H S Y A G A W A V 



AGiooasftGa CNSMxnac ra&MrHiaG Agnrafrar rroircicrd 400 

S P E T E L T B S W N L. L L L L S 
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1^ Is?' Is' l^' Is 
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FT 1 




mCLSO-l 



hGLSO 



mB7-2 



hB7-2 



mB7-l 



hB7-l 
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hGLSO cf>NA RT-PCR 



Probe: VL131 (GLSO/AB014553 CDS) oligo 



Divergent 3* 



ABG14553 cBNA 



IiGLSOcDNA 



VL142 


VL131 


VL163B 


VL142 


VL131 


VL182B 







Figure 10 
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Figure 13 
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Two-day COS ttanfectants were stained with 5 ug/mt fusion 
protein, washed, secondary stained with Goat anti-mouse PE. 
Ceils wefe PS gated to esedude dead ceils 



Figure IU 
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WEHI 231 Staining 

mlCOS-mlgQ2am mCTLA4-m*gG2am 



-Hamster i§. 10 n$m Haws^f >§. J.0- 
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87-1/mlCOS-mfgG2am ES cell stain 

anti B7-1 FiTC 
m!COS-mlgQ2am (PE) 



VL0S140O D01 




RJ-H 
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b 



~ Chicken V08823 
- hGLSO 

i — mBJA 



- Chicken C028 

j hICOS 
I — miCOS 

hCD28 

- mC028 

S1CTLA4 

-mCTLM 
autemuitom par 103 *«. 
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anti-CD3 @0.5 ug/ml 



5 

a 
o 



:»CO3@0.S 
j jtCD3@ S.$/hSLS0. 



0.00 0.01 0.05 0.25 
anti-CD28 (ug/m I) 



anti-CD3 @ 1 ug/mi 



75000 
5 50000 
O 25000 



J Jih 

0.00 0.01 0.05 0.25 
anti-CD28 (ug/ml) 



«CD3@1/hGLS0.ye 



75000 

^50000 

CL 

92.5000 



anti-CD3 @ 2 ug/m! 




0.00 0.01 0.05 0.25 
anti»CD28 (ug/m!) 



^ 23 
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/, T«rot>r growth In U&r\ Sreated MethA i*-r|feCt«iS aMmafc 





Oays post tumor injection 



18S 



EP1 218 504 81 




EP1 218 504 81 




187 



EP1 218 504 81 




8 



10 

XZ33567B90 
FEDSCPBCK 

ijsduqiswf 



20 

PAPIERTISK 



30 

3456789.fi. 
SKftSsJEffiGS 

pbffsvsleig 
kspsr!ih3k 



40 

1234557891 
SEKSLKPCHS 
DUIMLS&SPI 



50 

1234S67890 

ogcs-kfeebg 

QHODHMSaKA 



100 
ISO 
200 
250 
300 

379 
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a?~«.5ca;at TiAK-a.iT-T c-K^ir-wf."* txvmvt** 2crxS£^:j335S^X7^^L^7-^^S^ 



10 20 30 40 50 

,v?,3456- ?890 1234557890 1234^57890 1234SS7890 1234567890 

VCMIIS^TL LSLvlALLFP SM?£MEJM3S M3HF3>S?SFM<1 OG^TSCKYP 50 

SMiQIi<MRL FFSWLCEL TKmSSCmV SU^NHCiXY liLSNf-iSVSey J0QQ 

m<m3SQG£ Y^PCSLSTTV) FPPS^^LS OSfUtrVESQ 10£0<LEH< ISO 

GP11KKFPC ¥0?m&M3G milLMISLSP TfKT&VDJS 200 

WDmjQim FWs&ESHm Qigmpsxm sn.^r&LP igwMSSK 33} 

ATl^^KD LPAPIE??rrS KFS^^KI \?WLPPH5EH: KIKSWILTC 300 

JfiflmffiSDI WOmaNGSKT IESD3SWMST SKLKMSKKHW 3S0 

VHR*E«S3Stf VHECSLiBfflHr 380 



n n 



EP1 218 504 81 





6 _ 

10 20 30 40 50 

.3234557890 I23456.?8g.Q....12345S7SS0 1234567^90 3234567890 

tSSMUSK/XTL ISDJU&l&P SM&SHeQEWR jkrjgscwels ooscsrfd so 

liaa/yvxwQr sEsawreH isasssuaw xmmmm sewghlkgef la* 

SLRLiFKWISQ OS3KFHCXML SQSLGFQEWL affiRTTLKffiA NFSWEWSRP 150 

HSE9CPEIJIF inS3H^TR PWrtWIMKm MST^jnOMQi DTVFU<*©GL 200 

m^Mm RTaSWEKJOC IRMIOTL GEHEKnSNP 250 

VSnGEKNEER (3PTIHPCKC ESWFTFPSKT KMi^GSLSP 300 

F/ECVyWS FVfcSWEVHm QfigrfrJRETNN STL,RVVS?iLP 350 

IQHGPWKSGK flFTOSAWCD IPAPISRr.rS KPS3SVRREQ VYVLPFFSSE 400 

MEKKO/ISJIC M/IESMBEDI YVEWUW3RT HLMOSNIEPV LD5EGSXFMY 450 

SIOLIMSKKHW VERNBJC9CSV VHHXHSHff P IKSFSKIWaK 490 



IIS 
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10 20 30 40 50 

12345.67890 1234567890 1234S6789Q 1234567890 1234567390 

MMiaEFECL, IfiLAfljftUFP St*$ASM£IE!UO AiMSSKWLS CII&HRBKFN SO 

LSGLYVV^I SSKrESffiVlVY LPtfKSPGINV DSSkTKHRGHL StDSWKQGNF 100 

SLKJSNVIPQ tflDOSFTCSVF MnasmflCI tfl3WRU5» ANFST3FVIST 150 

SDSSKK33BR WIQSKKSf FESNLSWINr Tl^XIDmL OMSTTWlNKt 300 

OUO^ISEtJR LIWISRGEWL CXVESRSUjKQ HITSISQftES fTCffnHNEQ 250 

EHJflNEEEWS FTCKTCrKK CB«NL£B3P SVFTFPEKEK IMHESLSPT 300 

VKSMSWSE DDHM2ISWF VNNVEyHlRO T30HRBDH!© imWVSftLKI 350 

<HP P »3KA FH^VKNKDL P?^IH?0:SK. FK3SVRHFQV YVLfSTKEEM 400 

TK^/iI/£CM VTCFMPEDIY VEWIJKKfSS UiYKNIEEYL ESDGSVFMifS 450 

KLKtfEKKNWV ERNS¥SCSW HSSUHNHSHTT KSFSRTPGSK 4S9 
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